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U.S. Patent Number 5,255,309 
Inventor: Ronald A. Katz 
Issue Date: October 19, 1993 

All claims of U.S. Patent No. 5,255,309 are invalid in light of the following prior 
art: 

• The Yankee Group, “Cable and the Telcos: From Confrontation to 
Detente,” -Jun. 1983, pp. 162-167; ‘ 

• Canadian Patent No. 1,162,336 (“DeBruyn”); 

• U.S. Patent No. 4,755,872 (“Bestler et a/.”); and 

• Emerson, “Voice Response Systems - Technology to the Rescue for 
Business Users.” Speech Technology - Jan./Feb. 1983 pp. 99-103. 

Accompanying this submission, please find one or more claim charts applying 
one or more of the above cited prior art references being applied to one or more claims 
from U.S. Patent No. 5,255,309. 

Accompanying this submission, please find a copy of Ronald A. Katz v. AT&T Corp., 
63 F.Supp.2d 583 (E.D. Pa. 1999), in which that court construed some elements of patent 
claims issued to Ronald A. Katz and a copy of Marlow Indus., Inc. v. Igloo Prod. Corp., 
No. 02-1386, 2003 WL 21212626, (Fed. Cir. May 23,2003)(unpublished). 




Pursuant to 37 U.S.C. §1.555, “each individual associated with the patent owner 
in a reexamination proceeding has a duty of candor and good faith in dealing with the 
[Patent] Office, which includes a duty to disclose to the Office all information known to 
that individual to be material to patentability in a reexamination proceeding” ( See 37 
U.S.C. §1.555 and MPEP 2280)(emphasis added). “Informing the examiner of the 
pending infringement action is not commensurate with bringing to the examiner’s 
attention the districts court’s prior claim construction of the patent or disclosing the court 
orders embodying this construction. See Rohm & Haas Co. v. Crystal Chem. Co., 722 
F.2d 1556, 1572-73, 220 USPQ 289, 302 (Fed.. Cir. 1983) (concluding that a presumption 
that an examiner was able to find, with his expertise and adequate time, the critical data 
when he was presented with a “mountain of largely irrelevant data” ignores the real 
world conditions under which examiners work).” Marlow Indus., Inc. v. Igloo Prod. 
Corp., No. 02-1386, 2003 WL 21212626, at *2-3 (Fed. Cir. May 23, 

2003)(unpublished)(5ee Fed. Cir. Rule 47.<5)(emphasis added): 

Pursuant to 37 U.S.C. §1.555, we believe that the prior art, decisions, opinions, 
orders, and arguments associated with the following proceedings may be pertinent: 

• West Interactive Corp. v. First Data Resources Ihc., 1991 WL 355059 (D. 

Neb. July 22, 1991); 

• First Data Resources Inc. v. West Interactive Corp., No. 91-CV-4471 (C.D. 
Cal. August 20, 1991); 

• West Interactive Corp. v. First Data Resources Inc., 972 F.2d 1295 (Fed. Cir. 
1992); 

• Ronald A. Katz Tech. Licensing, LP v. AT&T,. Corp., No. 97-CV-539 (D. Neb. 
Oct. 27, 1997); 

• Ronald A. Katz Tech. Licensing, LP v. AT&T, Corp., No. 98-CV-88 (D. Neb. 

Mar. 2, 1998); ‘ . • 

• Ronald A. Katz Tech. Licensing, LP v. AT&T Corp., 63 F.Supp.2d 583 (E.D. 
Pa. 1999); 

• ' Ronald A. Katz Tech. Licensing, LP v ; Micro Voice Applications Inc., No. 99- 

CV-592 (N.D. Cal. Feb. 8, 1999); 

• Enhanced Global Convergence Serv., Inc. v. Ronald A. Katz Tech. Licensing, 
LP, No. 01-CV-375 (D. N.H. Oct. 5,2001); ' 

• Verizon Cal., Inc. v. Ronald A. Katz Tech. Licensing, LP, No. 01-CV-9871 
(C.D. Cal. Nov. 16, 2001); 

• Enhanced Global Convergence Serv., Inc. v. Ronald A. Katz Tech. Licensing, 
LP, No. 02-CV-66 (D. N.H. Feb. 2, 2002); 

• Ronald A. Katz Tech. Licensing, LP v. Verizon Communications Inc., 2002 
WL 1565483 (E.D. Pa. July 16, 2002); 

• Ronald A. Katz Tech. Licensing, LP v. Verizon Communications Inc., 2002 
WL 31834833 (E.D. Pa. Dec. 18, 2002); and 

• Ronald A. Katz Tech. Licensing, LP v. Verizon Cal, Inc., No. 03-CV-1918 
(C.D, Cal. Mar. 18, 2003). 
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Material claim element terms are in bold. Corresponding prior art disclosure is underlined. 
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In the “U.S. Approach,” it is assumed that the voice An example of vocal operating, instructions is given: 

response computer device prompts the caller to enter a “You are connected to the central computer of the 
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Material claim element terms are in bold. Corresponding prior art disclosure is underlined . 
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service has been requested by a customer of one of the 
associated ESS offices and prepares a customer director 
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an interface structure The central exchange office contains the hardware and “In the present case is connected to main exchange 3 a 

coupled to said software disclosed as the “interface structure.” It is clear connection device 5 and a connection device 6, which 

communication facility from the article that the computerized voice response automatically and respectively connect Dutch speaking 

device is coupled to the ANI system within the central subscribers to the group for the Dutch language of the 

___exchange office. “Every telco central exchange office_computer device and the French speaking subscribers to 



















already has installed a computerized voice-response the group for the French language of the computer 

device.. .When coupled with their Automatic Numher device.” (p. 3, lines 11-16). 
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transaction limitation data to the central computer 10 by way of the ITC 12.” (Hennessy, Col. 5, Lines 60-65). 

acknowledgement means DeBruyn discloses confirming the lottery numbers entered by the caller. “When however the stake is accepted, the 
for confirming caller information of memory 9 is transferred to the conversion and reply apparatus 11, which converts the information to 

designations as provided spoken language and informs the telephone subscriber thereof, so that the latter can check whether th e correct Lotto 
to said individual callers. numbers have been recorded.” (p. 5, lines 22-26)._ 
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connected to receive said A memory 9 is connected to each telephone line in order “An important function of each TCC 40 in the preferred 
caller data signals from to record the selected Lotto figures and the subscriber’s embodiment is to convert the ASCII data received from 
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designation structure DeBruyn discloses generating a stake or cost associated with each caller based on the caller’s entered numbers, 

coupled to said interface 

structure and said record “The charges for the stakes can be determined in accordance with the number of selected figures, and in order to 
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and any of the following: “The device described above will identify the subscriber and charge him the phone call and stake costs on his usual 
name, address or physical telephone bill, which shall also state the selected Lotto figures and the cost of the stake.” (p. 6, lines 24-27). 
characteristics; 
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telephone number of the subscriber are recorded.” (p. 5, lines 6-11). 
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and including As seen above, information recorded includes the subscriber’s number. “After the receiver has been hooked back, a 

identification data in the impulse is transmitted to memory 9, which passes on the subscriber’s number and the selected Lotto numbers to the 

form of callers’ telephone scanning unit 12 and to the central computer 4 in which all the information is recorded .” (p. 6, lines 4-8). 
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coupled through said The computerized voice response device is capable of providing vocal instructions, as it “originally was designed to 
interface structure for help service personnel be sure they hooked up newly installed telephones to the correct line and corresponding 
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qualification structure Bestler discloses using two forms of qualification. First, the calling number is used to qualify the caller, and ensure 
controlled by said record that the caller can order a pay-per-view event. Second, part of the dialed number (as determined by DNIS) is a user- 
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Although Zenith's Tele-2-Way solves the touch-tone and. 
impulse problems, this unique hybrid approach may actually 
aggravate the local telco's inability to handle the avalanche 
of calls that accompany blockbuster PPV events. The-result: 
an 'instant replay* of the Gill Cable experience — that is, 
telephone brownouts or blackouts, and. the concomitant loss of, 
orders and customer good will. What's clearly required is a 
r^npcf-^Mjirp ^sojjitj^n__tjiiajL__balances the needs of t he cable 
operator with the capabilities of the public switched telephone 
network. 


v. Telco Svstems and Services 

' ■“ " * “ . _ - f 

At midyear 1963, the 22 wholly owned — but 
soon-to-be-divested — Bell operating companies are planning a 
wide array of new residential and business services that will 
be introduced once they are cut free, of Ha Bell's apron strings 
on January 1, 1984. Already, another BOC, Southern New England 
Telephone (SNET), has struck* out-on its own with a bold 
advertising blitz in national business publications aimed at 
penetrating the unregulated corporate telecommunications 
services market before American Bell/AXS has firmly entrenched 
itself as the packager of such services nationwide., SNET 
gotthe jump on the 22 other BOCS because, as-a partially owned 
ATfcT subsidiary (AT&T holds only 24t of its stock), it is not 
constrained by the terms of the Hodified Final Judgement. 

Currently about one-third of the BOCs'are informally 
courting their local cable operators for. potentially lucrative 
services contracts. Until now, cable operators have been 
reticent to establish anything but the most perfunctory 
business relations with local, telcos because of the 
long-standing antagonism between the two industries. Still, 
cable operators eager to cash in on the promise of PPV 
without having to invest heavily in upgrading or rebuilding 
their cable plants to two-way interactive capability — are 





considering co-venfUres with their local teleos'-Ss a 
cost-effective, interin measure. 

A. The Canadian Approach 

Every telco central exchange office already has installed 
a computerized voice-response device that orginally was 
designed to help service personnel be sure they hooked up newly 
installed telephones'to the correct -line and corresponding 
number. When coupled with their Automatic Number 
Identification (ANI) system — now used for long-distance call 
billing purposes — telcos are already well-equipped to 
automatically process PPV orders for cable operators. Bell 
Canada, in fact, recently proposed a field test of an ANI 
system adapted to handle PPV order processing; the Yankee Croup 
expects Bell Canada to offer ANI-based PPV order talcing as soon 
as it can squeeze through the government's tariff-setting 
bottleneck for new service offerings. 

i. Low Tech and Low cost 

Bell Canada developed the ANI proposal in conjunction with 
Rogers Cablesystems, the worlds largest" MSO, and the Cable 
Telecommunications Research Institute (CTRX). By using ANI 
systems already installed in 30 central exchange offices in ' 
Toronto, .Bell Canada estimates it can process and transmit PPV 
orders to five cable headend’ computers simultaneously in that 
ciity. And, even when dealing with a blockbuster PPV event, 

Bell Canada's ANI-derived system can handle up to 00% of all 
subscribers' orders in. the last half hour before the event 
(cable companies would have to pay for the necessary trunk 
capacity) ., 

By processing orders at the central exchange office level 
— rather than funneling.all orders to'a single location ~ 

Dell Canada also believes subscribers are no more likely to get 
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l. 


Ok. 


%■ 


n 


« busy signal when calling in their PPV orders than when 
placing long-distance telephone calls. (Bell Canada,and CTRI 
assume that 75% of PPV requests occur in the last half before 
an event, and that over 401 of requests are concentrated in the 
final S to 25 minutes before the event starts, as shown in 
Exhibit 5-7.) 


2. Costs 


The costs of Impulse PPV are a function of when the orders 
are taken,. If manual order. takina-Jj^«il-»**xa*rU. it.-costs as 
little as 2Sd per orde"r taken. The oroblem is that at peak, 
impulse buylna times, the .caRfceltv or local.telcos nay be 
inadequate, and tne cost of making it adequate may be 
prohibitive. 


Unlike manual order entry systems, the costs associated 
with the Bell Canada/CTRI approach (approximately *4 per 
subscriber per year) are relatively insensitive to the number 
of events ordered. The only modifications needed to adapt most 
telco AHI systems to handle PPV order-taking is an inexpensive 
black.box containing microprocessors programmed to •fool* the 
AHI system into thinking that it is dealing with a 
long-distance call., on the cable side; the only requirements 


are: 


a local private line , permanently 
installed as a data channel between the 
telco office and cable headend, to_f orward 
PPV orders from the telco exchange office . 
computer to cable, headend bil ling and 
enabling computers t 


software and microprocessors .to handle the 
incoming order stream, match phone nu mber s 
to subscriber.addresses, send 
autKorizatlons, and record billing 
information. (Exhibit 5-9.1 
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EXHIBIT 5*7 

EXPECTED PATTERN OF PPV PEAK CALL DEMAND 



Minutes Before Event 


Source.’ (Cenec lien) C86/e Telecommunicstlons 
Research Institute 
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EXHIBIT 5-8 

CANADIAN HYBRID CABLE/TELCO PAY-PER-VIEW SYSTEM 





Source: {Canadian) Cable Telecommunications 
Research Institute 










A key advantage of the Bell Canada/CTRX approach is that 
it does not require any new hardware in the hone (beyond an 
addressable converter and dial-up or touch-tone phone). Due to 


its quick startup capability and low cost (to telcos, cable 
operators and consumers), the Yankee Group expects this type of 
•low-tech* configuration to rapidly emerge as the *North 
American Hybrid Standard.* 


The U.S. Approach 


Before agreeing to divest itself, of its local operating 
companies in the U.S., AT&T had initiated an effort to exploit 
its Atll system's PPV order-processing potential as well, since 
then, several BOCs have seized the initiative thenselves and 
have begun testing AHX's potential on their own under the ever 
watchful eye of Bell Labs. Both Illinois and Michigan Bell are' 
planning field tests.of ANI-based, PPV order-taking, systems 
with cable operators in the Chicago and Detroit areas before 
yearend 1983. The Yankee Group, however, believes the systems 
being developed by American B.OCs are unwieldy when compared 
with those of its Canadian counterparts. 


Unfortunately, AT&T designed its AMI-system without the 
benefit of a close working relationship with ainy U.S. cable 
operators — and this shows. Rather than simply and quickly 
identifying those customers who call a specified number to 
request a particular PPV,event, the U.S. ANI system requires 
customers to key in a *user number,'* to verify that their . 
account is paid up, before authorizing the transaction. Not 
only is this authorization technique likely to triple or 
quadruple the amount of time required to take each PPV order -.- 
from five P6 10 seconds.with the. Canadian system to 30 seconds 
or mote — it also requires that all potential PRV customers be 
equipped with touch-tone keypads (less than half of all U.S. 
households). 
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The present invention is concerned with a device 
for permitting the use ,of the telephone for. immediately 
entering a gambling stake, right up to a short time before 
the drawing of the winning numbers, on 1 the Lotto or on any 
other authorized game of chance. ' 

Up till now it was required, in order to be able 
to participate in the game of Lotto,, to collect : a prescribed 
form from a recognized distributor, to fill in this form and 
to return it. Subsequently these forms had to be checked by 
the Lotto authorities in order to designate the winning 
participants. 

The main drawbacks to this manner of proceeding are , 
that an unnumerable number of printed forms are required, which 
( then have to be distributed all over the country and that one 
can only take part in the game up to a relatively long time 
before the actual drawing starts. A further important draw¬ 
back is that the unabled, who has no possibility of transpor¬ 
tation, is unable to take part in the game without calling 
upon the aid of other people. 

In order to avoid the aforesaid drawbacks and in 
accordance with the broad -concept to the present invention, 
there is provided and claimed herein a system for entering 
and processing gambling stakes, comprisingrat least one reply, 
apparatus, for connection to a telephone exchange to which a 
subscriber's telephone is connected, to permit instructions 
concerning the game to be given to that subscriber; a memory 
connected to said reply apparatus for the temporary recording 
of the .subscriber's telephone number and of selected game 
figures upon which the subscriber enters a .stake; a convertor 
and reply apparatus connected to said memory and for connection 
to said telephone exchange, for conversion of information, 
recorded in said memory, into spoken language and repetition 
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thereof to the subscriber* a central computer connected 
to said memory for permanent recording of information tempora¬ 
rily recorded in said memory and for recording a sum of money 
to be charged to the subscriber and a scanning unit connected 
between said memory and said central computer for transmitting 
information recorded in said memory to said central computer 
and for erasing said information-entered in said memory. 

Besides eliminating the previously mentioned drawbacks, 
the above system offers the advantage of being able to take 
part in the game up to a short time, one hour for instance, 
before the winning numbers are,drawn, and that even disabled 

persons can take part by using their telephone. The switching 

* 

in of the telephone network for the game of Lotto also is to 
the advantage of public Telegraph and Telephone Utilities 
Companies. People will moreover more readily take part in the 
game by phone than they would by means j of printed forms. In 
this manner, participants who avail of very little time-or 
who wish to place a stake at the last moment, are offered the 
possibility of doing so with a minimum of trouble. This device 
will also permit a considerable saving in personnel, so 
that costs are reduced and the winning participants can be 
very quickly determined and .payed but. The relatively high 
cost*of-investment for putting to use this device according to 
the invention becomes totally negligible in view of the re¬ 
sults obtained. Yet another advantage is that the commissions 
at present payed to the distributors could revert to the 
operator of the new device according to the invention,, 

Merely as an example, and without the slightest intent 
of restriction, a detailed description is given hereinafter 
of a preferred embodiment of th d invention. This description 
refers to the appended drawing^ which shows a block diagram of 
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this device 
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For the sake of' clearness, this drawing only shows 
one single telephone set 1, which is connected, in the well 
known manner to the local telephone exchange 2, which in its 
turn is in connection with one of the main exchanges J 3 
5 which are used for international telephone traffic and to 
which is connected the entire Lotto computer device descri¬ 
bed hereinafter. This device may consist of several groups 
. of electronic apparatus assembled in the same manner,, each 
group of which is intended for the processing of a .specific 
10 language and shall preferably be connected to the same cen- 

> ' t 

tral computer 4. In. the present case is connected to main 
exchange 3 a connection device 5 and a connection device 6, 
which automatically and respectively connect Dutch speaking 
subscribers to the group for the Dutch language of the com- 
15 puter device and the French speaking subscribers to the group 
for the French language of the computer device. In conside¬ 
ration of the previously stated fact that both groups are 
assembled in the same manner, only one single group will be 
described hereinafter. The second group is shown in the 
20 drawing in dot-dash line* Each connection device, respecti¬ 
vely 5 and 6 is connected to a so-called PABX apparatus 7 
which distributes the telephone conversations over several 
telephone lines, thus considerably increasing the.capacity 
< of the device. A telephone repiy^apparatus 8 is connected to 
25 the outgoing lines thereof in order to give instructions to 

the telephone subscribers.^ memory 9 is^connected to each 

, ✓*- > 

telephone lfne in order to record the selected Lotto' figures 
and .th e sub scriber 1 s telephone number^Preferably, an extra 
memory 10 shall be provided in the group for the purpose of. 


3 . 
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checking the permitted number of stakes per week by one and 
the same player. This memory operates in conjunction with a 
converting and confirming apparatus 11, which will advise 
the telephone subscriber of the possible refusal of a cer- 
5 tain stake. This converting and confirming apparatus 11 is 
also provided to be able to convert into spoken language 
the Lotto figures recorded in the memories 9, repeating these 
recorded figures to the telephone subscriber as a check. A 
scanning unit 12 is also provided for. transmitting the in- 
10 formation recorded in memories 9 to the central computer 4 
and for subsequently cancelling the entered information. 

The operation of the device described above is detailed ' 

/ 

hereinafter. 

The telephone subscriber who wishes to;take part in a 
15 game, such as for instance a Lotto game,- hooks off the re¬ 
ceiver from set 1 and hears the normal selector tone. After 
selecting, for instance'the digits 00 of the automatic in¬ 
ternational service, the connection is made with the main 
exchange 3. After the signal is heard which precedes an in- 
20 ternational conversation, the subscriber selects the tele¬ 
phone number which has been awarded to the Lotto game, whe¬ 
reby he is automatically'connected to the Lotto computer 
device. If we presume that the subscriber number is a tele¬ 
phone number which is attributed to a Dutch speaking subscrii- 
25 ber, the connection device .5 will switch the subscriber to 
the group of Dutch language of the device, and the PABX 
apparatus 7 will set up a connection with a free line of 
the reply apparatus 8-which will then, for instance convey 
the following message : "You are connected to the central 
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computer of the national Lotto. After hearing the first 
signal, please select your first chosen number by means of 
the selector device of. your telephone set. After each signal 
you select the following numbers, in arithmetical order. 

5 After your last choice of numbers, the computer will repeat 
the chosen numbers. Best of luck, and start’now”. After the 
numbers have been selected following each signal, the im¬ 
pulses brought about by the selector device are converted to 
computer language and stored in memory 9, so that in other 
10 words, the selected Lotto numbers and the telephone number 
of the subscriber are recorded. Simultaneously, a check is 
carried out in an auxiliary memory 10 in order'to determine 
whether the phone number of the subscriber has already been 
recorded for the current Lotto game. Should this be the case, 
15 a reply apparatus which is connected to the auxiliary memory 
10 will, via this memory, transmit the following message to 
the subscriber : "Your stake has been refused, considering 
you have already entered a previous stake for participation 
this week". In this manner, the possibility is avoided of 
20 abnormally high stakes being entered per participant, which 
are only charged later by the Telephone Utilities Company. 

When however the stake is accepted, the information of memory 
9 is transferred to the conversicin and reply apparatus 11, 
which converts the information to spoken language and informs 
25 the telephone subscriber thereof, so that the latter can 

check whether the correct Lotto numbers have been recorded. 
Subsequently, the receiver is hung up again so that the te¬ 
lephone connection is severed. The conversion and reply appa¬ 
ratus 11 may be of any type whatever and may comprise a number 
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of electronic switches, so-called gates, as well as for in¬ 
stance fourty different tape tracks, which can be fed' in 
one,, at a time, as and when these tracks are. switched on by 
the preselection of the gates. After, the receiver has been 
5 hooked back, an impulse is transmitted to memory 9, which 
passes on the subscriber’s number anB the selected Lotto 
numbers to the scanning unit 12 and to the central computer 
4 , in which all the information is recorded on computer tape, 
after which the scanning unit erases the transmitted informa- 
10 tion in memory 9, so that space becomes free in thismemory 

for new information. Should the telephone subscriber not agree 
with the repeated numbers, he may for instance select the 
digit 0 on his phone selector, whereby the information in ’ 
memory 9 is erased and the amount of 'the stake is not charged. 
15 In such a case, only the phone call will be charged, and the 
subscriber may start over again. ^ 

The charges for the stakes can be determined in accord¬ 
ance with the number of selected figures, and in order to 
avoid abnormally high stakes, a maximum amount can be pre- 
20 set which, when exceeded,, would be refused by the computer 
device. The computer device would also refuse a stake, when 
for instance figures are selected which do not correspond to 
the Lotto figures* 

The device described above .will identify the subscriber 
25 and charge him the phonecall and stake costs on his usual 
telephone bill, which shall also state the selected Lotto 
figures and the cost of the. stake. 

In order to select the players, the Telephone Company 
may, should it wish to do so, attribute a secret code to each 
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player, which should then also be dialed in order to obtain 
the connection with the computer device. 

Before the drawing of the winning numbers is started, 
the magnetic tape of the central computer 4 is sealed and 
5 safely stored away. After the drawing, the computer is pro¬ 
grammed with the winning numbers and the magnetic tape is 
.then read in at high speed. As a result, the,computer docu¬ 
ments will state the phone numbers of the participants, the 
number and the value of the selected figures and.the amount 
10 which is charged on the telephone bill. The winners of prizes 
are,identified and payed out with a check or by any other 
means. 

It is perfectly obvious, that some of the above descri¬ 
bed components of the device could be.replaced by others 
15 which pursue the same purpose and that other combinations of 
the components previously described,could be considered, as 
long as they remain within the scope of the invention. 
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The embodiments of the invention in which an exclusive 
property or privilege is claimed are defined, as follows;. 

1. System for entering and processing gambling’ stakes, 
comprising r 

(i) at least one reply apparatus, for connection 

to a telephone exchange to which a scubscriber 1 s 
telephone is connected, to permit instructions 
concerning the game to be gaven to that ' 1 

subscriber: 

(ii) a memory connected to said reply apparatus 

for the temporary recording of the subscriber's 
telephone number and of selected game figures 
upon which the subscriber enters a,stake; 

(iii) a convertor/and reply apparatus connected to 

said memory and for connection to said telephone 
exchange, for conversion of'information, 
recorded in said,memory, into spoken language 
and repetition~thereof to the subscriber; 

(iv) a central.computer connected to said memory 
for permanent recording of information 
temporarily recorded in said memory and for 
recording a sum of money to be charged to the 
subscriber, and 

(v) a scanning unit connected between said memory 
and said central computer for -transmitting 
information recorded in said memory to said 
central computer and, for erasing said informa¬ 
tion entered in said memory. 


2, System as defined-in claim 1, in which an 
auxiliary memory is provide in the, device in order to check 
the number of stakes entered for one same game by the 
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telephone subscriber. 

3. System as defined in claim. 1, in which an 
apparatus is connected between the telephone exchange and the 
central computer for a telephone line distributor, with a 
memory on each telephone line, for the temporary recording 

of the telephone number of the telephone subscriber and of 
the selected figures upon which a stake is entered. 

4. System as defined in claim 1, in which there are 
connected between the telephone exchange and the central 
computer for each spoken language, a reply apparatus and a 
conversion and reply apparatus in the language concerned. 


r 
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ABSTRACT OF THE DISCLOSURE: 


Device permitting the use of the'telephone for 
entering stakes on the Lotto or on any other authorized game 
of chance. It comprises a reply apparatus connected to the 
telephone exchange of the Telegraph and Telephone Utilities 
Company, in order to give instructions concerning the game 
to the telephone subscriber who wishes to take part in the 
game, as well as a central computer in order to record the 
phone number of the telephone subscriber, the selected figures 
or other symbols upon which the stake is entered, as well as 
the amount to be charged to the telephone subscriber. 
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[57] ABSTRACT 

An IPPV technique is provided for a cable system hav¬ 
ing one-way addressable converters. Each of several 
central offices in a metropolitan area will provide ANI 
information representing the cable subscriber's phone 
number and a code representing the cable event to be 
viewed or cancelled. The data is sent asynchronously to 
a respective telephone communication unit located at 
the central office. This telephone communication unit 
(TCU) does some buffering, eliminates unnecessary 
data, and sends data synchronously to a telepone com¬ 
munication controller (TCC) located at the cable hea- 
dend station. 'The TCC will acknowledge the data. 
There will be several TCCs located at the cable hea- 
dend station corresponding to the several central offices 
who may give telephone service to' the cable operator’s 
subscribers. All of these TCCs at the headend station 
are coupled through a multiplexer to a system control¬ 
ler. Each TCC provides intermediate processing which 
converts, the subscriber’s telephone number into binary. 
The multiplexer provides buffering, flow control, and 
arbitration among various TCCs. .The multiplexer 
adapts to data flow conditions. The system controller 
receives data from each subscriber, locates a corre¬ 
sponding home terminal unit address, examines the 
password and other information, and maps the two digit 
program identification which was entered by the sub¬ 
scriber into an authorization code. It then authorizes the 
home terminal units in accordance with the IPPV re¬ 
quests by transmitting the subscriber's cable address and 
a new authorization code in the vertical blanking inter¬ 
val, generates the commercial transaction, and down¬ 
loads the transaction to a billing system. 

63 Claims, 12 Drawing Sheets 
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field. The RAM in the converter will illustratively con¬ 
tain 20 bits arranged in four groups which may be called 
row A, row B ( row C, and row D. Illustratively, the 
five bit authorization code will be loaded into one of the 
5 rows of the RAM. Line number 13 of the vertical inter¬ 
val is used to transmit a “program tag/’ a “market 
code,” and further information to the converters in the 
field. The market code is used to prevent a converter 
from being taken from one cable market to another 
10 market. The transmitted program tag is used to identify 
a particular channel or program and is compared in the 
addressed converter with the stored authorization bits 
to establish whether that converter is authorized to 
descramble the corresponding program material. Tllus- 
15 tratively, this is done by performing a logical AND 
operation between the 5 bit program tag transmitted on 
line 13 of the channel which has been selected by the 
subscriber with the content of a selected row of the 


IMPULSE PAY PER VIEW SYSTEM AND 
METHOD 

BACKGROUND OF THE INVENTION 

The present invention relates to cable television and 
particularly to a technique whereby a* cable subscriber 
can send a request via telephone to the cable operator to 
receive only a selected cable program. This is known as 
an “impulse pay per view” system. 

The preferred embodiment of the present invention is 
compatible with one-way addressable CATV systems. 

Prior to describing the invention, it will be useful to 
have a rudimentary understanding of a typical one-way 
addressable CATV system. In use, a cable operator at a 
"headend" station receives signals via satellite, micro- 
wave, and super trunks, encodes the signals, modulates 
them, and provides them to the cable plant The cable 

plant is a distribution network typically carrying-up to ram. The result of this logical operation will indicate 
80 channels or more over a distance of up to 20 miles or 20 t0 the converter whether the selected channel or pro- 
so to various subscribers. Each of the cable subscribers gram on t he channel has been authorized to be descram- 
is provided with a one-way addressable converter (also ' b i ed by ^ converter. It will be appreciated that each of 
called a decoder) which is connected to the cable and to • the channels transmitted by the cable operator has its 
a television receiver or monitor. The basic fraction of 0VTO respecti v e program tag. This particular system has 
the converter is to interface the cable signals with the 25 MCentinna , versatilitv in th at the conteflts nf thp ram 
subscriber according to authorization codes received 
from the headend. The subscriber will select a channel 
containing a program desired to be viewed. The con¬ 
verter will determine whether that channel or program 
on the channel is authorized for viewing by the sub- 30 
scriber. If so, the converter descrambles the selected 
signal provided by the cable operator and provides a 
descrambled signal to the television receiver or moni¬ 
tor, The scrambling may, for example, be done by sync 
suppression wherein sync information is randomly sup- 35 
pressed, as well as video inversion. 

To achieve the foregoing system, use may be made of 
the vertical blanking interval, e.g. line numbers 10, 11; 

12 and 13, or an out-of-band data channel during which 
information can be transmitted by the headend station 40 
to the subscribers or any selected subscriber. Each con¬ 


verter has a respective unique address code illustra¬ 
tively having 20 binary bits so that over one million 
subscribers can be individually addressed by the hea¬ 
dend. Additionally, each converter typically includes a 45 
random access memory (RAM) which is capable of 
storing 20 bits, for example. Each of the stored bits is „ 
representative of a service or channel which may be 
subscribed to. Typically, at installation, the RAM is 


exceptional versatility in that the contents of the RAM 
at any subscriber’s-converter can be changed instantly 
via the system controller through the transmission of 
the appropriate, address code during the vertical blank¬ 
ing interval followed by updated information for stor¬ 
age in the RAM. Moreover, there can be tiers of autho¬ 
rization wherein various programs on a given channel 
will be authorized for some subscribers but not for oth¬ 
ers, depending on the service to which they have sub¬ 
scribed. For further information about one such ad¬ 
dressable system, refer to Ensinger and Hendrickson 
U.S, Pat. No. 4,460,992, whose disclosure is hereby 
incorporated, which patent'is owned by Zenith Elec¬ 
tronics Corp. 

To date, the market penetration of cable systems has 
been on the order of only 50 percent. Some television 
owners prefer not to pay the monthly charges for cable 
service fo receive one or more of the packages or ser¬ 
vices provided by the cable operator. These non-sub¬ 
scribers, however, may be willing to pay the cable oper¬ 
ator for only an occasional program. Such type of ser¬ 
vice is called “pay per view.” In order to achieve this 
and to provide control over billing, the cable operator 
must have information regarding what programs are 


loaded with all zero bits. When the subscriber chooses 50 desired by various subscribers. In an addressable CATV 


system of the type described above, for example, a par- 
ticular subscriber’s converter may be updated so that it 
will descramble a given program—once it is determined 
that the subscriber is wiling to pay for that program. 


the services he wants, that information will be entered 
as data in a subscriber data base. The subscriber data 
base is accessed by a system controller at the headend 
station which is capable of addressing any or all of the 
converters in the field. The system controller also com- 55 This can be done by having the subscriber telephone the 
xmmicates with a billing and management computer. cable operator in advance of the program to be pur- 
More particularly, in this example the system control- chased, mail a postcard, or communicate by some other 
ler transmits a selected 20 bit address code (sometimes means. 

referred to as an “identification code”) followed by an ■ The problem with this type of service,, however, is 
associated authorization code using each of line num- 60 that it precludes impulse purchases and simultaneous 
bers 10,11, and/or 12 in the vertical blanking interval. response from the time the pay-per-view subscriber 
Each converter receives the 20 bit address code, but . determines he wishes to purchase a particular program 
only one converter will decode it as matching its own and the> time it is actually viewed by him, It would be 
unique address. Following the transmitted 20 bit ad- considerably more advantageous to permit a subscriber 
dress code are the five bits of the authorization code. 65 to obtain immediate results by, for example, pushing a 
These five authorization bits will be loaded into, a button. This would alert the cable operator to a request 
proper location in the RAM, the location having been for service. The system controller at the headend sta- 
detennined by information from line 13 in the prior tion immediately would change the contents of the 
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RAM at that subscriber’s converter to permit the se¬ 
lected program to be descrambled. This is called “im¬ 
pulse pay per view” (IPPV) service. 

The problem facing the industry is how to provide a 
system piermitting IPPV service. In 1975, the Federal 5 
Communications Commission mandated that all .cable 
systems being installed would be required to have two- 
way communications capability. This would permit 
interaction between the subscriber and the headend 
station. To date, about 20 percent of installed systems 10 
are capable of two-way communications, .and of these 
only about one-half have active two-way communica¬ 
tion. With two-way communication, the subscriber can 
use his home terminal or other unit to communicate 
with the headend station and achieve IPPV. The prob- 15 
lem, however, resides in providing a mechanism for 
other subscribers served by one-way cable systems, 
which constitute the vast majority to have IPPV ser¬ 
vice. i 

For cable subscribers without two-way cable sys- 20 
terns, a hybrid system is required for impulse pay per 
view service. This involves a telephone request by a 
subscriber for a PPV cable event followed by delivery 
from the cable operator headend station to the individ¬ 
ual subscriber of a new authorization level permitting 25 
the PPV; cable event to be descrambled. 

The problem with hybrid systems using the telephone 
is substantial. The telephone system in a given city or 
community includes one or more central offices, each 
communicating with up to about 50,OCX) telephone sub- 30 
scribers. Each of the several central offices communi¬ 
cates with the others by trank cables. The headend 
station of the cable operator will be located within a 
region serviced by one central office. When cable sub¬ 
scribers telephone for pay per view service, their tele- ‘35 
phone central offices will route all of the telephone calls . 
to the one central office servicing the headend station. 
Too many telephone requests at the same time to the 
cable operator can cause the telephone central office to 
“crash” due to excessive requests for physical telephone 40 
connections between numerous telephone subscribers 
and a single cable operator headend station. This prob¬ 
lem is common to all hybrid systems, whether a manual 
telephone system or an automatic dialing system is used. 

Further problems attend manual call-in systems and 45 
auto-dialing systems. The manual call-in systems are 
labor intensive, require long processing and holding 
time, have limited capacity, are not impulse in nature, 
and have lower penetration. They also involve possible 
human error. Auto-dialing systems have an advantage 50 
over manual systems, except that there is the additional 
expense of in-home installation of the automatic dialer. 

To avoid overloading on the telephone system, one 
solution to providing IPPV service for one-way ad¬ 
dressable cable systems would be to refrain from mak- 55 
ing physical telephone connections between the cable 
subscribers and the headend station through the various 
central offices. To achieve this, a new system based on 
automatic number identification passing referred to as 
“ANI passing” has been developed. ANI passing is an 60 
upgrade achieved by adding software to some central 
offices or by adding hardware to others, depending on 
their existing capabilities. In ANI passing, the central 
office of the telephone company will collect informa¬ 
tion based on each subscriber telephone call and pass it 65 
on to other equipment. 

Thus, when a cable subscriber intends to make an 
IPPV request and picks up his telephone (takes it ”off- 
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hook”), a dial tone is issued to the subscriber’s premises 
by the telephone .company, and the telephone number is 
automatically identified, as customary within the tele¬ 
phone company. Now the cable subscriber can enter 
information using, the telephone. Typically, to place a 
phone call, seven digits (or ten, if an area code is 
needed) are entered. To use ANI passing, however, 
some prescribed sequence of digits is used. This can take 
vertically any form. For example, the subscriber may 
enter ”*85” or any other prescribed NNX number (ex¬ 
change number) and then some number of digits, such 
as four further digits. In general, however, the total 
number of digits need not:be seven, so long as some 
prescribed subscriber-entered information alerts the 
telephone company central office not to make a physical 
connection between the telephone subscriber and what¬ 
ever location is identified by the'code which follows the 
reserved block of codes which follows the NNX (or *85 
signal): 'After dialing the NNX number, for example, the 
cable subscriber will provide further information on the 
telephone by sending illustratively four digits. Hence 
the telephone transmission to the central office may 
take the following form: NNX-YWZ. In this illustra¬ 
tive example, the code represented by NNX activates 
the ANI passing system at the- central office:' The re¬ 
maining four digits YWZ identify what the subscriber 
wants to do. Illustratively, the Y digit is used to identify 
the cable company. In any given metropolitan area, 
there wiil be fewer than ten different cable operators, so 
the one digit (Y) will be able to identify the cable opera¬ 
tor uniquely. Illustratively, the next two digits repre¬ 
sented by W identify the event or cable television 
program which the cable subscriber wishes to purchase. 
Next, the Z digit may* represent a password which is 
useful for security purposes. For example, within a 
given household where a cable television system has 
been installed, parents may, through the use of a pass- 
. word, prevent access by children to certain types of pay 
per view programming. Alternatively, the Z digit can 
be used for other purposes. In using *S5 f five digits can 
be entered by the cable subscriber to his telephone, for 
a total of, for example, seven digits preceded by one 
special character. One of the digits may identify the 
cable company, two of the digits may identify the cable 
event to be purchased (or canceled), and two digits may 
be used as a password. It will be understood that these 
are purely illustrative, and that wide variation can oc¬ 
cur. 

As mentioned, the NNX or *85 message tells the 
telephone central office that it need not make a physical 
connection. This avoids overburdening the telephone 
plant. In response to receiving such an ANI transmis¬ 
sion, the receiving telephone central office will collect 
and store data. Then, it will communicate by the system 
of the present invention with the cable headend station 
which has been telephoned” and provide it with vari¬ 
ous information, including the telephone number of the 
cable subscribers .who called, the user entered data, and 
various other information. In an area, served by plural 
cable companies, the equipment at the telephone com¬ 
pany central offices will send data, using the present 
invention, to the plural cable companies. 

The object of the present invention is to provide a 
system which will receive information from the tele¬ 
phone ccpmpany central offices and implement the im¬ 
pulse pay per view requests by cable subscribers in a 
satisfactory manner. 
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A related object of the invention is to provide a sys¬ 
tem having the ability to receive data from the tele¬ 
phone companies as fast as the information can be pro¬ 
vided using the ANI passing systems. 

Another object of the present invention is to permit .5 
the authorizations of the subscribers to be checked in 
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nels to corresponding modems 34 located at a cable 
headend station 36. Each modem 34 is coupled by a 
cable 38 to a respective telephone communication con¬ 
troller (TCC) 40. The TCCs 40 are in turn coupled to a 
multiplexer 42 by a bus 44. Multiplexer 42 selects which 
one of the TCCs corresponding to the various tele- 


real time. 

A further object is to translate the telephone number 
of the cable subscriber (provided by the telephone com¬ 
pany) into a cable subscriber code at a fast’rate. ■ 10 

BRIEF DESCRIPTION OF THE DRAWINGS 

In describing the various aspects of the present inven¬ 
tion, reference will be made to the accompanying draw¬ 
ings i wherein: r IS 

FIG. 1 is a block diagram of a system according to * 
the present invention showing plural central offices and 
a headend station; ■ 

FIG. 2 is a block diagram of one of the several tele¬ 
phone communication units (TCUs); 20 

FIG. 3 is a flow chart of the TCU software; 

FIGS. 4A and 4B are diagrams of the telephone com¬ 
munication controller (TCC) located at the cable hea¬ 
dend station, and FIG. 4C is a flow chart of part of the 
TCC operations pertaining to adaptive window multi- 25 
plexing; 

FIG. 5 is a flow chart of the TCC software; 

FIGS. 6A f 6B and 6C are diagrams of the multiplexer 
circuitry; 

FIG. 7 describes the inputting of data to the. multi- 30 
plexer from the TCC; 

FIG. 8 describes the outputting of data from the 
multiplexer to the system controller; 

FIG. 9 shows the message format of the data sent 
from the multiplexer to the system controller; 35 

FIG. 10 shows the phase inverted synchronous input- 
/output buffer system used in the system controller; 

FIG. 11 is a sketch illustrating processing by the 
system controller, CATV encoder, and billing com- H 
puter; 40 

FIG. 12 is a sketch showing the two level searching 
used in the mapping algorithm applied in the system 
controller; and 

FIG. 13 illustrates further how the four words sent to 
the system controller are processed. 45 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1 shows a block diagram of a system according 
to the present invention. The preferred embodiment of 50 
the invention is the Zenith PHONEVISION system. As 
shown, the system comprises a plurality of telephone 
communication units (TCUs) 20 each located at a corre¬ 
sponding telephone company central office 22. Several 
central offices 22 are shown in FIG. 1 to indicate the 55 
several central offices of any metropolitan area. In the 
preferred embodiment of the present invention there 
may be as many as'sixteen central offices. Also located 
at tiie telephone company central office is an automatic 
number identification (ANI) computer 24. The ANI 60 
computer is provided by the phone company and is 
activated upon receipt of a telephone call from a cus¬ 
tomer utilizing a special ANI telephone code. The ANI , 
computer then provides specific information to its TCU 
on a cable 26. 65 

Coupled to each telephone communication unit 20 is 
a corresponding modem 30. Modems 30 are coupled via 
leased telephone lines 32 or other communication chan- 


phone company central offices will supply data to a 
system controller 46. The system controller in turn is 
coupled to a cable TV encoder 48 as well as a billing 
computer 50. 

In order to utilize the impulse pay per view system of 
the - preferred embodiment described herein, a cable 
television subscriber would tune his addressable cable 
television decoder to the desired channel. The cable 
subscriber would then use his telephone to enter the. 
ANI telephone code and then four of,more digits. Two 
of the digits entered by the cable subscriber signify the 
particular IPPV cable, event the subscriber wishes to 
view. Two of the other digits for illustrative purposes 
constitute a password number or could be used to iden¬ 
tify which of a plurality of encoder units the subscriber 
wishes to enable for the desired cable event 

The telephone company central office 22 serving the 
cable subscriber’s telephone area will be alerted by the 
ANI code so that when it receives the call, it will trans¬ 
form the “dialed" phone number (called the “destina¬ 
tion telephone number") and other data into' the so- 
called bulk calling line identification (BCLID) format 
by using the, ANI computer. It will be understood that 
other protocols can be used by the telephone company, 
and that the present invention is not limited to the spe¬ 
cific protocol adopted. In any event, the telephone 
company central office will not connect the incoming 
call from the cable subscriber, to its local switch. Thus, 
the telephone company central offices will not become 
overburdened with the incoming calls from numerous 
cable subscribers who may all be calling on impulse to 
purchase a particular cable event. 

The ANI computer at the telephone company central 
office will send the BCLID data (using seven bit ASCII 
code) to the TCU 20 located at the central office. The 
data is sent serially at 1200 baud in RS-232 format. The 
BCLID message contains ASCII characters represent¬ 
ing the seven digit “destination telephone number,” the 
ten digit origination telephone number, as well as con¬ 
siderable other data such as carriage return and line 
feed, a BCLID input/output message identifier, numer¬ 
ous ASCII spaces, the time of day in hours, minutes and 
seconds, the terminating line status and the calling line 
status indicator. The data sent in the telephone compa¬ 
ny’s BCLID format is shown in Table I. 

The “destination telephone number” carries the in¬ 
formation entered by the cable subscriber. This will 
include the cable event which is to be purchased and the 
password. Ordinarily, this will comprise the last four of 
the seven digits entered by the subscriber, although any 
number of digits could be entered, and of these, any 
number could be dedicated to identifying the program 
to be purchased, a password, an identifier of which 
particular converter box at the subscriber’s premises is 
to be used, and any other information deemed necessary 
or desirable by the cable company. 

__ TABLE I _ 

Format of BCLID Message Sent 

By ANI Computer 24 to TCU 20 

<cr-lf> BCsaabbccssdddddddsoooooooooosfsRS < cr-lf> 

<cr-lf> All messages start and stop with carnage 
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Format of BCLID Message Sent 

By ANI Computer 24 to TCU 20 


return tine feed 

BC 

BCLID I/O message identifier 

s 

ASCII “space’* 

aa 

Hours (24 hour format) 

bb 

Minutes 

cc 

Seconds 

ddddddd 

7-digit “destination telephone number” 

oooooooooo 

[O-digit origination telephone number 

f 

Terminating line busy, idle status, * 


(“0" = idle, “1" = busy) 

S 

Calling line DN multi-status indicator 


10 


15 


This data is sent by the ANI computer 24 to its corre¬ 
sponding TCU 20 asynchronously without handshak¬ 
ing, and can be a continual data stream. 

The TCU 20 must be able to receive and transmit the 
data as fast as the ANI computer 24 can send it. To 
promote speed, each TCU 20 strips away unneeded data 20 
and temporarily stores the remaining data in a buffer. , 
The stored data is then transmitted synchronously to 
the cable headend station using a telephone line 32. 
Preferably, a contracted synchronous data link control 
(SDLQ protocol is used for transmitting the data from 25 
each TCU 20 to its corresponding TCC 40 at the cable 
headend station. After the data has been transmitted to 
the headed station, the TCU 20 waits for an acknowl¬ 
edgement message from the headend TCC 40 before 
transmitting the next data packet. If no acknowledge- >30 
ment or a negative acknowledgement message is re¬ 
ceived, TCU 20 retransmits the previously transmitted 
data packet. The TCU 20 provides for error free trans¬ 
mission to TCC 40 with no data loss. Since much of the 
unnecessary information of Table I is removed, as will,' 35 
be described, by the TCU 20, and due to the buffering 
occurring at each TCU 20, each TCU 20 is able to 
operate at a rate fast enough to keep up with ANI com- 
, puter 24. Each TCU 20 also provides for conversion of 
the BCLID data received from the phone company to 40 
the modified SDLC protocol format. 

A block diagram of a TCU 20 located at one of the. 
telephone central offices is shown in FIG. 2. It includes ‘ 
an Intel 8085 central processing unit (“CPU”) 52, a 
4KX8 static RAM 53, a 16KX8 EPROM 54, a 4KX8 45 
EPROM 55, two Intel 8250 Asynchronous Communi¬ 
cation Elements 56, 57, an Intel 8273 programmable, 
HDLC/SDLC protocol controller 58, chip select logic 
59 and watchdog reset circuitry 60. A sixteen bit ad¬ 
dress and eight bit data bus 61 provide communication 50 
among the various components of TCU 20. The serial 
data from the telephone office ANI computer 24 is 
applied to a serial data input pin of communication 
element 57 by a line 62 which is coupled to cable 26 
through a line receiver (not shown). The equipment on 55 
this board, according to the preferred embodiment, has 
two asynchronous channels and one synchronous chan¬ 
nel. 

The CPU 52 in the preferred embodiment illustra¬ 
tively operates at four megahertz. Its instruction code is 60 
stored in EPROM 54. The EPROM 55 may contain 
look-up tables. RAM 53 is used to buffer data packets, 
for stack purposes and for program use. Chip select 
logic 59 is used to determine whether the read or write - 
operation is required of the memory mapped'devices 65, 
and to determine the exact device being addressed. 

As mentioned, once the data from the telephone of¬ 
fice ANI computer 24 is received, TCU 20 strips away 
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unwanted data. The data that is kept is the seven digit 
(illustratively) “destination telephone number” entered 
by the cable subscriber (which includes the data the 
cable event to be purchased), the ten digit phone num¬ 
ber of the cable subscriber, the terminating line status 
and the calling line indicator. These nineteen characters 
are ASCII characters, and are temporarily stored or 
buffered in RAM 53 to await transmission to the corre¬ 
sponding TCC 40 at cable headend station 36. 

FIG. 3 contains a flow chart of the software which 
controls the inputting of data from the telephone office 
ANI computer 24 and the. outputting of data to the 
cable headend TCC 40. A listing of the TCU software 
is contained in Appendix I. Referring to FIG. 3, after 
data is received from ANI computer 24 at block 64,. 
unwanted data is stripped, temporarily stored, and then 
sent in packets to the headend unit as. shown at blocks 
65, 66 and 67. Then TCU 20 determines at- decision 
diamonds 68 and 69 whether a positive acknowledg¬ 
ment has been received from the. headend. If not, re¬ 
transmission of the data packet occurs, as indicated by 
route 70. If there is stored data in RAM 53, determined 
at diamond 71, further data packets are sent to the hea¬ 
dend, as indicated by route 72. Otherwise, data contin¬ 
ues to be received, as always, and put into a buffer 
(RAM) until processed. 

The nineteen ASCII characters sent by TCU 20 to its 
TCC 40 are sent via a line using a contracted SDLC 
protocol which is reflected in Appendix I. Briefly, how¬ 
ever, the; SDLC protocol is modified to preserve the 
package format, zero bit insertions, and the frame check 
sequence (“FCS code”), with all else eliminated. The 
data is sent synchronously, serially, at 1200 baud, and is 
RS-232 compatible. Handshaking is used, so that for 
every packet sent from the TCU 20, a positive acknowl¬ 
edgment is required in the preferred embodiment before 
the next packet is transmitted. Table II shows the illus¬ 
trative message format of the data sent from a TCU 20 
to its TCC 40. Table HI shows the illustrative acknowl¬ 
edgment message sent from a TCC 40 to its correspond- . 
ing TCU 20, 

__ TABLE II. _ 

Message Sent From 

_ The TCU To The TCC _ 

■ [address] [packet ID]NNXDDDDAAACCCCLLLYZ[FCS1 

_ fFCS] _ 

[ 1 denotes an 8-bit quantity ,k 
address = FF hex 

■ NNX = ANI identifier, e.g., *85 or 1st 3 digits of 
, destination phone no. ' ' 

D ss User data 
i A = Area Code 

C = First 4-digits of subscriber's phone number 
L = Last'3-digits of subscriber's phone number 
' Y — Terminating line status (line busy or not) 

Z = Cal]ing line indicator (public line or private 
branch' exchange) 

[FCS] = Frame check sequence for error checking_ 


_ TABLE III 

Acknowledgment Message 
Sent From The TCC 40 To The TCU 20 


[address] [packet ID1 [acknowledgment bytel fFCSl FCS1 
acknowledgment byte — C3 hex for NACK 
= AS hex for ACK. 

_ [ ] denotes an 8-bit quantity_ 
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It will be understood that these processes occur at 
each of the several central offices of the telephone com¬ 
pany serving the cable companies areas. The system as 
described so far collects data in real time. The collected 
data are the requests of subscribers, and this is achieved S 
using a system compatible with ANI passing. Data is 
sent from multiple telephone central offices to a cable 
headend station. The data provided includes the sub¬ 
scriber’s telephone number and his request, which is 
couched in the destination telephone number. 10 

Turning now to the cable headend station 36, the 
basic functions of each TCC 40 in the preferred embodi¬ 
ment are to receive data packets from the several tele¬ 
phone central offices 22, store the data temporarily, 
perform some conversions into binary and BCD, refor- 15 
mat the data, and communicate it quickly to system 
controller 46 via temporary storage in multiplexer 42. 

As seen in FIG. 1, there are several TCC units 40 corre¬ 
sponding to the several telephone central offices 22. 

A block diagram of an illustrative TCC 40 located at 20 
the cable headend station 36 is shown in FIG. 4A. The 
same components are used in the TCC 40 as in the TCU 
20, and in the same configuration. As with TCU 20, this 
board has asynchronous and synchronous capability. In 
TCC40, the synchronous ports of the Intel 8250 chips 25 
are used. Each TCC 40 additionally includes a board 
select and I/O bus control logic circuit 74 shown more 
particularly in FIG. 4B. This circuitry illustratively 
comprises two Intel 8255 programmable peripheral 
interface (PPI) chips represented by 75, an eight bit 30 
transceiver 76, a four bit magnitude comparator 77 and , 
a four pole DIP switch 78, Switch 78 is used to set the 
select address of the particular TCC. For example, the 
first TCC would have all four poles of the switch ar¬ 
ranged so that each outputs a logic ** 0 .” The switch 35 
outputs are connected to one side of the magnitude 
comparator, and the other side of the comparator is 
coupled to four board select lines 79 coupled to multi¬ 
plexer 42. When comparator 77 sees a match in its two 
inputted values, it generates a match signal that is input- 40 
ted via a serial input data (SID) line 80 to the CPU of 
FIG. 4A alerting it that the TCC board is being offered' 
the opportunity by multiplexer 42 to output data. 

The I/O control logic part of circuit 74 handles the 
outputting of eight bit parallel data sent to multiplexer 45 
42. In order to transfer data from TCC 40 to multiplexer 
42, a check is made'to ensure that multiplexer 42 is 
ready to receive a data byte. Then transceiver 76 (FIG. 

4B) is enabled by the one of PPI chips 1 75. The data to 
be transferred is then written into the same PPI chip. If 50 
multiplexer 42 is ready, the data byte is strobed into the 
multiplexer by performing a write operation. Four bus 
control lines 81, 82, 83 and 84 (CLEAR/RESET, . 
STOP, FULL, WRITE) are used to check if the multi¬ 
plexer is ready for data and to strobe the data into the 55 
multiplexer. 

This process can be referred to as part of what is 
referred to herein as “adaptive window multiplexing** 
wherein multiplexer 42 addresses in sequence each of 
several TCCs 40, any of which may or may not have 60 
data to output. However, the time allotted to any one 
TCC is not fixed, as in conventional multiplexing. For 
the most part, the time taken by any single TCC 40 
depends on how much data, if any, needs to be sent 
from that TCC 40 to multiplexer 42, subject to limita- 65 
tions of the memory used for buffering in the multi- , 
plexer, as described infra. Referring to FIG. 4C, multi- * 
plexer 42 provides address outputs in sequence. The 
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CPU on each TCC 40 looks for its own address (i.e. the 
address of its board) being issued by the multiplexer, as 
indicated by diamond 85. The CPU will know whether 
it has any data (stored temporarily in RAM) to send. If 
there is such data, then when the CPU sees its address 
issue, it will stop multiplexer 42 from progressing to the 
address of the next TCC in sequence by bringing the 
STOP line 82 low, indicated by block 86. A short time 
later (interposed for 1 example by the execution of a few 
instructions), the CPU ON TCC 40 checks to make sure 
that, the address at which multiplexer 42 did stop is 
indeed the address of this particular TCC 40 (diamond 
87). If so, then the CPU will cause a fast data transfer (at 
a rate of 56K bytes/sec) to the multiplexer (block 88,89, 
90). If the address is wrong, then the CPU will release 
STOP line 82, and thereby multiplexer 42, and not send 
data (block 91). This is a double check to ensure that 
only one TCC 40 sends data to the multiplexer 42 con¬ 
nected to-bus 44. In FIG, 4B, bus 44 comprises lines 79 
and 81 to 84. 

As stated, each TCC 40 has circuitry 74 not included 
in any of the TCUs 20. While each TCC 40 uses differ¬ 
ent software than the TCUs, both the TCU and the 
TCC program is stored in the 16KX 8 EPROM, and the 
4Kx8 RAM is used to buffer data, for stack purposes 
and for program use. The RAM has a portion which is 
used as an input buffer and another portion used as an 
output buffer.’A flow chart of the software used in the 
TCC of FIG. 4A is shown in FIG. 5, A listing of the 
TCC software is contained in Appendix II. 

An important function of each TCC 40 in the pre¬ 
ferred embodiment is to convert the ASCII data re¬ 
ceived from its corresponding TCU 20 into a format 
more readily usable by the system controller 46, which 
preferably is a Hewlett-Packard HP-1000 computer. 
The conversion occurs at block 94 of FIG. 5. The last 
three digits of the originating phone number (LLL in 
Table II) are converted into a ten bit binary number. 
The first four originating digits (CCCC in Table II) are 
converted into a fourteen bit binary number. The area 
code of the originating phone number is converted into 
a two bit binary number (itbeing.assumed that no more 
than four area code regions are covered by the several 
telephone central offices which serve the subscribers of 
the cable operator). The numbers entered by the cable 
subscriber (DDDD, in Table II) representing the cable 
event and the password are converted into "binary 
coded decimal (BCD) values. 

The following example illustrates the novel conver¬ 
sion of a three digit ASCII number to a ten bit binary 
number. In this example “h” following a number indi¬ 
cates that hexadecimal base is used and “d” indicates 
that the number is a decimal number. The number to be 
converted is 0110100 (34h) 0110011 (33h) 0110010 
(32h), i.e. 432d. The least significant ASCII digit (i.e., 
the decimal “2** in the “ones” decimal column) is con¬ 
verted into its binary equivalent by subtracting 30h 
from the digit: 32—30=02h. The second ASCII digit 
(the next most significant digit, i.e. the “3*’ in the “tens” 
column) is then, converted to binary with tens-place 
weighting. This is converted to binary as in .the previous 
conversion, i.e. 33h — 30h=03h. Then the base address 
of a look-up table stored in an EPROM in TCC 40 for 
the tens units is added to this value in order to find an 
address in the look-up table. Then, using this address, a 
value is obtained from the look-up table. For the num¬ 
ber 03h in the tens place, the value read from the look¬ 
up table is lEh (30d). This is a weighted conversion 




4 , 755,872 


11 

process. The same weighted conversion process is used 
for the third ASCII digit, but with different weighting. 
For 04h (34h—30h) in the hundreds place, the look-up 
table value is 190h (400d). The hexadecimal values are 
then combined: 190h+lEh+02h=lBOh (432d). The 5 
conversion process for a four digit ASCII number is 
similar to the process explained above except, of course, 
thousands-place weighting is also used. 

The following is an example of a conversion of a 
three digit ASCII value area code to a two bit binary 10 
number. In this example “b” following a number indi¬ 
cates that the number is in binary, and again “h” indi¬ 
cates hexadecimal. The area code to be converted is 33 
31 32, i.e. 312d. The first ASCII digit is converted into 
a hexadecimal value by subtracting 30h 15 

(32h—30h=02h=000000010b), The second digit is 
converted in the same manner 
(31h—30h=01h=00000001b) and this value is rotated 
left four places (0000001b—»00010000b). The first and 
second values are then combined, and stored in a regis- 20 
ter of the CPU of the TCC 40 

(000000010b+00010000b=00010010b = 12h). The third 
ASCII digit is converted into a hexadecimal value to 
which the look-up table .base address (FOh) is added 
(33h=30h=03h; 03h+F0h=F3h). The sum value is 25 
stored in a CPU register. The first and second register 
pair (F312h) contains the address where the desired two 
bit value is found corresponding to the 312 area' code. 

After the ASCII numbers are converted into the 
appropriate form, they are stored (block 95 of FIG. 5) in 30 
the output buffer portion of the on-board RAM of TCC 
40 until multiplexer ,42 indicates that it is ready to re¬ 
ceive data (indicated at 96). In addition, the data to be 
sent to the multiplexer is arranged in a particular format 
by the TCC 40 before it is transferred. This is done so 35 
that when the data is eventually sent to system control¬ 
ler 46, it will be able to process the data without exces¬ 
sive manipulation. The format of the data sent to multi¬ 
plexer 42 is shown in Table IV. As can be seen, the data 
is transferred (block 97) in eight bytes, each byte having 40 
eight bits. Note that byte 1 contains the two bit binary, 
area code data as well , as the first six binary bits of the 
converted last four digits of the originating phone num¬ 
ber. Note also that zeros are inserted into a portion of 
byte 3 and in all eight bits of bytes 5 and 7. 45 



TABLE IV 


Data Sent To The 

Multiplexer From the TCC 

BYTE 1 

[(2-bit area code) (1st 6-bits of CCCQ] 

BYTE 2 

[remaining 8-bits of CCCC] 

BYTE 3 

[000000 (1st 2-bits of LLL)J 

BYTE 4 

[remaining 8-bits of LLL] 

BYTE 5 

[00000000] 

BYTE 6 

[8-bit event #] 

BYTE 7 

[00000000] 

BYTES 

[8-bit user pass word] 


C = One of the first 4 digits of subscriber's telephone number (now binary) 
L = One of the last 3 digits of subscriber's telephone number (now binary) 


Several steps are taken in each TCC 40 to ensure the - 
reliability of data. The system overwrites (block 98) any 60 
data which is retransmitted (which can occur when a 
negative acknowledgment issues) (decided at diamond 
99), This avoids excessive data. Note also that in this 
flow chart, if TCC 40 determines that data is to be 
received from its TCU 20 (diamond 100) then the TCC 65 
will postpone a data transfer, even if data is in the out¬ 
put buffer (decided at diamond 101). Thus, inputting has 
priority over outputting, to ensure against losing data. 
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The rationale is that inputted data and data ready for 
outputting can both be buffered. The data transfer rate 
on outputting is so high (illustratively 56K bytes/sec) 
that some delays can be tolerated to allow for inputting. 

A block diagram of the preferred embodiment of 
multiplexer 42 is shown in FIG. 6A. The multiplexer 
performs three major functions, namely: (1) selecting 
one of the sixteen’ possible TCCs to receive data from at 
any given time, (2) buffering the received data until 
system controller 46 is ready to receive it, and (3) trans¬ 
ferring the buffered data to the system controller. 

Multiplexer 42 illustratively comprises two Mostek 
4501 first-in, first-out (FIFO) dual port memory chips 
102,103, bus interface control and buffer load logic 104, 
oscillator and select logic 106, reset circuitry 108, input- 
/output control logic 110 and two output buffers 112 
and 114. Data is received from TCC 40 on an eight bit 
data bus 116 and transmitted to the system controller 46 
on a sixteen bit data bus 118. 

The oscillator and select logic 106, illustrated further 
in FIG. 6B, selects which-one of the TCC units 40 data 
is to be received from. This oscillator circuitry may 
comprise a schmitt-trigger inverter with its output 
looped back to is input through a low-pass filter to form 
an 8 KHz oscillator 120 (FIG. 6B). This dock signal is 
used to perform dummy read operations during a sys¬ 
tem controller request for reset and to increment a 
board' select counter. The board select counter of cir¬ 
cuit 106 is illustratively a four bit binary counter 121 
with its Enable control coupled to a single stop line 82 
which in turn is coupled to all sixteen of the TCC units 
40. Counter 121 continually cycles from 0 to 15 until 
halted by any of the TCC 40 requesting a data transfer 
by taking stop line 82 low. Once the data transfer is 
completed (i.e., the output buffer portion of the RAM in 
the TCC of the addressed TCC has been emptied), stop 
line 82 is* returned high by such TCC 40, and counter 
121 is allowed to resume its counting in order to address 
the next TCC in sequence. As shown in FIG. 5, if there 
is no data in the output buffer of the addressed TCC 
(decision diamond 101), then such TCC will not seize 
the opportunity to write data onto the eight bit bus 116 
(FIG. 6) coupled to multiplexer 42. Instead, such TCC 
40 will continue receiving, and processing synchro¬ 
nously sent packets of data from its TCU 20 and will 
permit multiplexer 42 to address the next TCC 40 in 
sequence. Thus,, the length of time or the window dur¬ 
ing which data is received by the multiplexer from a 
particular TCC adapts according to the amount-of data 
in the TCC output buffer available at the time for trans¬ 
fer, as part of the adaptive window multiplexing tech¬ 
nique. 

Bus interface control and buffer load logic 104 is 
responsible for strobing data from a TCC 40 into the 
correct FIFO buffer 102 or 103. This-circuitry is illus¬ 
trated in FIG. 6C and inserts all of the odd number 
bytes, i.e. bytes 1, 3, 5 and 7 received from a TCC 40 
into FIFO 102 and all of the even number bytes, i.e, 
bytes 2, 4, 6 and 8 into FIFO 103. 

A flow diagran for multiplexer 42 describing the 
input of the data from the TCCs is shown in FIG. 7. As 
counter 121 increments, its output is sent on a four line 
bus (A0, Al, A2, A3 of FIG-. 6B), as indicated at block 
130 of FIG. 7. Multiplexer 42 then determines whether 
STOP line 82 has been brought low, at decision 
diamond 131, for a requested data transfer. If so, 
counter 121 is stopped (block 132; see also the logic 
circuit 133 coupled to the Enable input of counter 121 in 
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FIG. 6B). Data is then written into FIFOs 102, 103 
(block 134 in FIG. 7), and counting is resumed (block 
135). 

The outputting of data from multiplexer 42 is shown 
in the flow diagram of FIG. 8. This includes determin¬ 
ing whether multiplexer 42 has any temporarily stored 
data ready for outputting (diamond 136). Also a deter¬ 
mination is made as to whether system controller 46 is 
ready for a transfer (diamond 137). 

It should be noted that the inputting of data to multi¬ 
plexer 42 is completely independent of the outputting of 
data from the multiplexer to system controller 46. This 
allows the telephone, central office computers 24 and 
associated TCUs 20 to operate harmoniously with the 
system controller 46 at the headend station. 

Referring again to FIG. 6A» the input/output control 


10 


15 
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By comparing the data format in FIG. 9 with Table 
IV, it can be seen that Word 0 sent from the multiplexer 
42 to the system controller 46 is made up of bytes 1 and 
2 sent to the multiplexer from TGC 40. Likewise, Word 
1 is made from bytes 3 and 4, Word 2 is made from bytes 
5 and 6, and Word 3 is made from bytes 7 and 8. The 
data sent to system controller 46 is sent in the format 
shown in FIG. .9 so that the system controller can pro¬ 
cess the information without extra manipulation. This 
speeds up the rate at which a cable subscriber's one-way 
addressable converter is authorized after the subscriber 
places an IPPV call. 

System controller 46 processes the four sixteen bit 
words of FIG. 9 to identify the cable subscriber, find 
the subscriber's decoder address, and change the de¬ 
coder authorization to allow viewing of the program 
selected by the subscriber (or to implement a cancella¬ 
tion at the subscriber's request). The system’controller 
also initiates proper billing of the transaction by sending 


logic 110 performs the handshaking between the multi¬ 
plexer and the system controller. The handshaking pro¬ 
cess uses four control lines and corresponding signals: 

an end of message (BOM) signal on a line 139, a device 20 information to billing computer 50. 
command (DVCMD) on a line 140, a device flag The four words sent to the system controller are sent 
(DVFLG) on a line 141, and a reset signal on a line 142. directly to the buffer memory of the controller using 

Data is transferred from multiplexer 42 to system con- direct memory access (DMA). In order to process^ the 

troller 46 on bus 118 in response to the DVCMD signal, data sent to it at the fastest possible rate, system control- 

meaning that system controller 46 is ready to receive 25 ler 46 employs a phase inverted synchronous input/out- 
data, and a FIFO empty (FE) line 143 from FIFO 102 put process using four buffers, two for input and two for 

indicating that data is available for transfer, i.e., the output. FIG. 10 show a diagram of this buffer system. 

FIFO is not empty! At that time, a read line 144 to the While an input buffer 147 is receiving data from multi- 

FIFO is activated as is the DVFLG line 141 to system plexer 42, an output buffer 148 is outputting data to the 

controller 46. Once three complete words have been 30 cable TV encoder 48 or the billing computer 50. Con¬ 


currently, data from an input buffer 149 is being pro¬ 
cessed and sent to an output buffer 150. These concur¬ 
rent processes are represented by the solid and broken 
lines in FIG. 10. When the data in input buffer 149 is 
exhausted, output buffer 150 receives data from other 
sources until it becomes filled. During this time, output 
buffer 148 continues to output data. When buffer 148 no 
longer has data to output, system controller 46 is inter¬ 
rupted, and the buffer arrangement is inverted. The 


transferred to system controller 46, the EOM control 
line 139 goes high, signalling that the next word to be 
transferred will be the last word (Word #3). 

System controller 46 preferably is an HP-1000 com¬ 
puter, which reads four words at a time. To ensure 35 
against loss of data, the reset signal on line 142 (from 
system controller 46) forces multiplexer 42 to perform 
dummy reads from FIFO buffers 102, 103 in order to 
ensure completion of a four packet transfer. The . 
dummy reads are performed until the EOM signal on 40 inputting, outputting and processing after the interrupt 
line 139 is detected at which time the reset circuitry 108 is shown by the broken lines in FIG. 10. After the inter- 

is disabled and normal read operations are resumed! rupt, data is inputted into input buffer 149; output buffer 

Multiplexer 42 converts the eight 8-bit bytes received 150 sends data to cable TV encoder 48 or billing corn- 

front each TCC 40 into four 2-byte words which are puter 50; and data from input buffer 147 is processed 

sent to the system controller at a rate of up to 2M by- 45 and sent to output buffer 148. This alternating process is 
tes/sec. The conversion process is accomplished by 1 continually repeated to ensure that processor,46 does 
combining the data words stored in the odd byte FIFO not waste time waiting for data to be inputted or output- 

102 with the data words stored in the even byte FIFO ted. 

103 to produce a single 2 byte (sixteen bit) word. The As mentioned, system controller 46 processes the 
sixteen bit words are sent to system controller 46 on the 50 four words sent to it by multiplexer 42 to locate (“map") 


bus 118. 

FIG. 9 shows the format of the data words sent by' 
multiplexer 42 to controller 46. The first two bits 144 of 
Word 0 represent the telephone area code of the cable 
subscriber originating the IPPV call. The area code was 55 
converted into the two bit format by a TCC 40. The 
number CCCC represents the first four digits (excluding 
the area code) of the cable subscriber's phone number, 
converted to binary by the TCC. The three Xs shown in 


the address of the one-way addressable converter for 
the cable subscriber initiating the IPPV call, to check 
the password entered by the cable subscriber and to 
change the authorization code in the cable subscriber's 
converter in order to allow him to view'the cable event, 
FIG. 11 is a diagram which should be helpful to under¬ 
stand the processing which occurs at system controller 
46, addressable CATV encoder 48 and billing computer 
50. Data from multiplexer 42 is applied to one of the 


Word 0 and the four Xs of Word 1 are used only to 60 input buffers of FIG. 10 which is represented as a buffer 


indicate the place of the numbers. The number LLL in 
Word 1 represents the last three digits of the cable sub¬ 
scriber’s phone number, but in binary form. The event 
145 and password 146 in Words 2 and 3, respectively, 
are the numbers entered by the cable subscriber to se- 65 
lect a particular cable event. These numbers were con¬ 
verted to BCD (binary coded decimal) by the TCC 40 
which processed the data. 


151 in FIG: 11 receiving an input via line 152. The 
inputs .comprise the four words depicted in FIG. 9. 
These four words are used to determine the action 
which is to occur. Words 0,1 and 3 are used to map the 
telephone number of the subscriber into the address 
code of his converter, as shown at 154. Referring back 
to FIG. 9, it will be seen that WordO comprises the area 
code and part of the telephone number of the sub- 
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scriber, and Word 1 completes the telephone number of 
the subscriber. At 154, system controller 46 finishes 
mapping the telephone number to the unique address 
code of the converter of the cable subscriber. Word 3 is 


16 


dex." In the event that the searching at 180 does not 


locate the number which has been specififed by Word 0, 
than an error is indicated as shown at 182. However, if 
the root is found at 180, then Word 1 is used to search 


used to make sure that the password is valid or, alterna- 5 the leaf at 184. The leaf has many parts, the Word 1 is 
tively, to determine which of several converters are to used to arrive at a correct pointer stored in the leaf. This 
be authorized at the premises of the cable subscriber In method is referred to as direct indexing by persons 
this mapping function, system controller 46 refers to a skilled in the art, and is a time efficient -method. The 
data base 156, discussed infra. In the event that system pointer will lead to the correct information for the con- 
controller 46 cannot map the telephone number into a 10 verter of the cable subscriber who telephoned his re¬ 
converter code (because, for example, of a wrongfully quest In the event that the direct indexing does not 
dialed telephone number), an error is generated at 158. locate the pointer, then an error is indicated at 186. If 
That error can also be generated if the data base reflects the pointer is found, then Word 3 is used to check the 
the unavailability of, the event for purchase by that password at 188. If the password matches, then authori- 
particular subscriber, because of bad credit, tardy bill 15 zation can be provided at 190. If, however, the pass- 
payments, or whatever .reasons are considered to be word does not match, then an error will issue at 192. 
adequate by the cable company. FIG. 13 illustrates the processing of the four words of 

Word 2 of FIG. 9 identifies the cable event which the FIG. 9 more particularly. Word 0 at block 200, contain- 

cable subscriber wishes to purchase 1 or to cancel. Word ing the two bit area code and the fourteen bit number 

2 is applied at 160 to determine the action which is 20 group corresponding to the first four digits of the cable 
requested by the subscriber. The system provides for subscriber’s telephone number, is used to locate within 
the subscriber to either request a pay per view cable a phone index (PHIN) root 202 one of several leaves 

event or, if he wishes, to cancel it within a prescribed ' 204. Word 1 at block 206 containing the ten bits corre- 
time. Referring to a schedule 162, the determination is spending to the last three digits of the cable subscriber’s 
made as to whether the cable event is requested to be 25 telephone number is used to find the particular slot in 
turned on or off. If no such cable event is found in the the phone index leaf 204 containing, a pointer to the 
schedule , 162, an error 164 will be generated. Assuming unique data of interest. This points to a block 208 which 

that there are no errors in the determinations 154 or 160, contains the home unit control block (HUCB) compris- 

then an authorization to program the cable subscriber’s ing the cable subscriber’s one-way addressable con- 
converter as well as a program tag and a program iden- 30 verter. address, the current authorization code for the 
tification are provided to an output 166. From there, the cable subscriber, a password and an IPPV flag. The 
information is provided to an output buffer 168 which password is then read from the home unit control block 
holds information until the CATV encoder 48 processes and compared at block 210 with the password con¬ 
it. tained in Word 3 which is represented by block 212. If 

In addition, from the output 166 information includ- 35 the two passwords match, the home unit control block 
ing the converter ^identification, the program identifi- authorization bits are then updated at block 214 with the 

cation, and a timestamp are posted to a disk at 170 event number contained in Word 2 (in block 216). The 

within system controller 46. Subsequently, these post- new home unit- control block information is then sent 

mgs are unloaded to billing computer 50, typically on out to the cable subscriber’s converter so that the con- 

the next business day. Billing computer 50 had editing 40 verter will be enabled, thus allowing the viewer to view 
capabilities via a line 172 with data base 156. Thus, if the program selected by the IPPV call. System control- 

desired by the cable company, the billing computer can ler 46 also downloads the necessary information to 
edit the data base so that no cable subscriber can exceed billing computer 50 so that the cable subscriber will be 

some limitation per month on cable pay per view billed for the IPPV event. 

events. Also, the system can provide in this manner for 45 Thus, it will be appreciated that at,the cable headend 
preventing any pay per view events from being pur- station, data from multiple telephone offices are gath- 
chased by a cable subscriber while permitting normal ered, mapped into addresses and converter authoriza- 
cable operation. This will be determined by the policy tion codes ^(provided no errors are found), posted for 
of the cable company, but the present system provides "billing purposes;* and encoded for nearly instant updat- 
the flexibility to achieve all objectives of the cable com- 50 ing. The mapping for each request preferably occurs in 
pany. FIQ. 12 further illustrates the mapping process more than one step at plural locations, so the burden on 
occurring in system controller 46. To map the tele- the system controller is eased. As described herein, each 
phone number of the subscriber into an authorization TCC 40 converts ASCII characters for received phone 
code, system controller 46 preferably uses a two level numbers into binary data, and converts the ASCII char- 
tree having a root and many leaves. In the,preferred 55 acters identifying the PPV event to,be purchased as 
system, a root corresponds to one page of memory well as the password into BCD. At the system control- 
(which is 1024 words, each 16 bits) and each leaf also is ler, these data are mapped fully into converter addresses 

one page of memory. The root uses table searching. and program tags. 

Thus, in FIG. 12, Word 0 is used to search the root at By the system of the present invention, there is pro- 
180. The root usually has between 10 and 50 entries, 60 vided a system for accepting impulses purchases from 
which corresponds to the fact that the first four digits of cable subscribers who do not have two-way cable TV 
a seven digit telephone number used by the telephone systems. The described system is compatible with ANI 

company occur in selected groups. In other words, passing, and accepts information provided by the tele- 

there is a limitation used by the telephone company so phone office ANI computer as fast as the computer can 
that although four digits are used, there are fewer than 65 supply it. The data is automatically translated into a 
10,000 numbers which are actually assigned, although form usable by the system controller and communicated 
10,000 are theoretically possible. This root is sometimes at a fast rate. Appropriate error checking occurs along 
referred to as the PHIN root, standing for “phone in- the entire stream of data flow to ensure reliability. The 
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requests of the cable subscribers are checked in real 
time, and barring any reason to forbear, the cable sub¬ 
scriber’s cable TV addressable converter is authorized 
to allow the subscriber to view or cancel the cable event 
as desired. After the cable event is completed, the sys- 5 
tern controller clears the data base of the authorizations. 

It will be appreciated from the foregoing discussion 
that the device at the subscriber premises, which has 
been variously described as a “converter,” “converter 

id 

LQC OBJ LINE SOURCE STATEMENT 
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box,” or “decoder,” and which has been said to be able 
to descramble signals, may generally be referred to as 
an “access terminal unit.” 

It will be apparent that numerous modifications can 
be made within the scope of the present invention. The 
arrangement described herein is illustrative, and. the 
scope of protection is indicated by reference to the 
following'claims. 
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2 ; COPYRIGHT 1985 ZENITH ELECTRONICS CQRP. 

3 ; THIS PROSRAK HAS BRITTEN BY GOMAN E. RE I CHARD ON A/24/85, 

4 i THIS PROGRAMS CALLED TCU200, ALSO REFERRED TO AS 2-TCU200. 

5 ; THE PROSRAK PERFORMS -THE FUNCTION OF RECEIVING SERIAL DATA FROM 

6 J THE TELEPHONE COMPANY'S COMPUTER* STRIP AWAY UNWANTED DATA, AND 

7 5 TRANSMIT REMAINING DATA, TO HEADEND. 
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15 i 

16 5 


9000 

17 ADATA 

EQU 

9000H 

5ASYNC DATA PORT, 8250 

9000 

18 BAUDLS 

EQU 

ADATA 

;lsb of. baud rate 

9001 

19 BAUDMS 

EQU 

ADATA+i 

{ MSB OF BAUD RATE 

9003 

20 LCR 

EQU 

ADATA+3 

{LINE CONTROL REG. 8250' 

9001 

21 0ISINR 

EQU 

ADATA+L 

JDISABLE INTERRUPT REG. 8250 

9005’ 

. 22 ASTAT 

EQU 

ADATA+5 

JASYNC STATUS PORT, S25p 

4000 

23 RAH 

EQU 

4000H 


4000 

24 BUFFER 

EQU 

RAH - 

i IN. AND OUT BUFFER . 

6000 

25 SCKDR6 

EQU 

6000H 

{SYNC COMMAND REG. 8273 

6000; 

26 SSTAT 

EQU - 

SCHDRG 

f SYNC STATUS REG; 0273 

6001; 

27 SPRMRG 

EQU 

smmi 

r SYNC PARAMETER RES. 

6001 

20 RESULT 

EQU 

SPRMRG 

: ; RESULT REGISTER ' , 

6002 

29 im 

EQU 

SCHDRG+2 

' {TRANSMIT INTERRUPT REG. 

6003 

30 RXIR 

EQU 

SCHDRS+3 

; RECEIVER INTERRUPT REG, 

4FA0 

31 P0INTD 

EQU 

4FA0K 

* JOUTPUT POINTER 

4FA2 

32 P01NTI 

EQU 

POINTO+2 . 

SINPUT POINTER 

7000 

^ 33 SDATAQ 

EQU 

7000H 

iSYNC DATA OUTPUT, 8273 

B000 

34 SDATA1 

EQU 

OB000H 

{SYNC DATA INPUT, 8273 

4FA4 ' 

35 INCOME 

EQU 

P0INTI+2 

{INC0HIN6 DATA PACKET PENDING 

FF0C 

36 COUNTS 

EQU 

0FF0CH 

SB AND C COUNTERS 

4FA5 

5 37 TXSTAT 

EQU 

POINTI+3 

iCURRENT B273 X-NIT STATUS' 

4FA6 

3B ACKFLG 

EQU 

POINTI+4 

{ACKNOWLEDGEMENT FLAG 

4FA7*■ 

39 XKIT 

EQU 

P0INTI+5 

{START ADDRESS OF X-MIT SET-UP 

4FAC 

40 CNTRL 

EQU 

JEMIT+5 

(CONTROL FIELD FOR SDLC FRAME 

4 FAC 

41 ID 

EQU 

CNTRL 

{PACKET ID NUMBER,RAM LOCATION 

4FAD 

' 42 PACKET 

m 

POJNm+ll 

{PACKETS REMAINING IN RAM 

4FB0 

43 ACKBYT 

EQU 

4FB0H 

• {MEM. LOCATION OF TIME-OUT COUNTER 

4FB1 

44 CRTBUF 

EQU 

4FB1H* . ‘ 

{DATA HERE IS OUTPUT JO CRT 

4FB2 

45 STATUS 

EQU 

4FB2H 

{STATUS BYTE READ FROM 8273 

4FB3 

46 CURRENT EQU 

4FB3H 

{CURRENT OUTPUT POINTER (ALSO 4FB4H1 

4FB5 

47 PTINP 

EQU 

4FB5H 

{RIGID INPUT POINTER, INCREMENTS OF 13H 
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mi 

E000 


0000 
0000 F3 
0001 3E19 
0003 30 
0004 210040 
0007 22B34F 
OOOA 22A24F 
GOOD 2ZA04F 
0010 22654F 
0013 C34000 . 

002C 

002C C30502 
0034 

0034 C38E01 
003C 

003C C31FC1 
0040 

0040 310050 
0043 COD402 
004o C0170j 
0049 CDF802 
004C CD6EG3 
004F 3E0C 
0051 32A44F 
0054 3E00 
0056 32A04F' 
0059 32AC4F 


005C 3EFF 
005E 32A64F 
0061 2AA24F,. 
0064 CDCAGG 
0067 CD7901. 
006A 3E0C 
006C 32A44F ’ 
OOt* 3E01 
0071 32AD4F 
0074 F3 
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48 TIME E9U 4FB7H ;TIHE OUT COUNTER - 

49 RESET E9U OEOOOH ;NATCH DOB RESET CIRCUIT ADDRESS 

50 ; 

51 ; 
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53 ; THIS BEGINS THE INITIALIZATION OF REGISTERS AND CHIPS. 
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55 

i 



56 

i 



57 

DR6 

OOOOH 


58 

DI 



O' 

in 

HVI 

AJ9H 

jENABLE INTERRUPTS, 7.5 AND 6.5 

60 

SIM 


?SET INTERRUPT MASK 

61 

in 

H, RAM 

{SET ALL POINTERS TO TOP OF RAH 

62 ' 

SHLD 

CURRENT 


63' 

SHLD 

POINTI 


64 

SHLD 

POINTO 


65 

SHLD 

PTINP 


66 ’ 

JHP 

BEGIN 


67 

5 



68 

ORG 

002CH 

JRST 5,5, 

69 

JHP 

6ETACK 


70 

i 



71 

ORG 

0034H 

ifiST 6.5' v 

*72 

JHP 

OUTOAT 


73 

J 



74 

ORG 

003CH 

;RST 7.5 

75 

JHP 

DATAIN 


76 

i 



77 

ORG 

0040N 

IBEGINNING OF. NAIN PROGRAM 

78 BEGIN; 

LX I 

SP.5000H . 

5SET STACK POINTER TO TOP 

79 

CALL 

182501 

iINITIALIZE 3250. ICl 

80 

CALL 

182502 


81 - 

CALL ' 

18273 


82 

CALL 

ixmit 

iSET-UP OUTPUT ARRAY , 

83 

HVI 

A,OCH. 

tHEADER COUNT 

84 

STA 

INCOME 

iSTORE HEADER COUNT 

85 

HVI 

A,OOH 


86 

STA 

PACKET 

fZERO PACKET COUNT 

87 

STA 

ID 

{RESET ID NUMBER 

88 

i 


1 

B9 




90;;;;;; ' f ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

71 l THIS HARKS THE BEGINNING OF THE NAIN BODY OF THE PROGRAM. ' 

IMMMIIHUM 


93 

i 



94 

5 


* a 

95 MAIN: 

HVI 

A,OFFH 

iSET, FLAG, NO ACKKQLED6ES EXPECTED 

96 

STA 

ACKFLG 


97 

LHLD 

POINT! 

{LOAD HI KITH INPUT POINTER 

98 

CALL 

HLOOK 

;bet input data packet only 

‘99 

CALL 

UP13 

.{INCREMENT INPUT POINTERS .TO NEXT INPUT SLOCK 

100 

HVI 

A«OCH 

{SET-UP INCOME COUNTER FOR NEXT DATA INPUT 

101 

STA 

INCOME 


102 

HVI 

A,0IH 

{SINCE ONE PACKET "'HAS BEEN RECEIVED 

103 

STA 

PACKET 

{SET PACKET COUNT ESUAL TO 1 

104 nSTRT: 

DI 


{DISABLE INTERRUPTS 
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0075 3E0? 

105 

nvi 

A,09H 

iENABLE 7.5 AMD 6.5 

0077 30 

106 

SIM 



007B 21A74F 

107 

LU 

H,XMIT 

PREPARE TO'TURN-ON TRANSMITTER 

007B GD3903 

108 

CALL 

CNDOUT 

{OUTPUT COMMANDS 

0G7E FB 

109 KLCGF: 

El 



007F 3200EO 

no 

STA 

RESET 

{HIT RESET CIRCUIT 

0082 00 

in 

NOP.**, 



0083 C37EOO 

112 

JHP 

NLOOP 

;IF NOT, KEEP L00PIN6 

0086 21FFFF 

113 ftCKLOP: 

LKI 

H t OFFFFH 

;SET-UP TINE-OUT COUNTER FOR 24HS 

0039 22B74F 

114 

SHLD 

TINE 

s 

OOBC 2AB74F 

115 ACKLP2: 

LHLO 

TINE 

JSET CURRENT TINE-OUT COUNT 

008F 2B 

116 

OCX 

H 

jDECREMENT THAT VIAUE 

0090 22B74F 

* *117 

SHLD 

TINE 

{STORE NEN VALUE 

0093 7C 

ns 

BOV 

M 


0094 A7 

u** 

ANA 

A 

; SEE IF COUNT IS EQUAL TO ZERO 

0095 CAA200 

120 

JZ 

NOACK 

5IF COUNT IS ZERO. NO ACK. 

0098 FB ■ 

121 

E! 



0099 3200EO 

' 12 : 

STA 

RESET 


009C 00 

123 

NOP 



0090 00 

124 

NOP 



009E F3 

125 

D1 



009F C33C00 

128 

JHP 

ACKLP2 


00A2 F3 

127 noack: 

01 



00A3 2AA04F 

128 

LHLD 

PQIHTQ 

}TREAT NO ACk. AS A HACK 

0OA6 22B34F 

129 

SHLD 

CURRENT 

iRESET POINTER TO RETRANSMIT 

00A9 216803 ' . 

; 130 

III 

H, DR 

; PREPARE TO DISABLE RECEIVER 

OOAC C03903 

131 

CALL 

CNDOUT 


OOAF 3E0? 

' 132 

HVI 

A,09H 

; ENABLE 7.5 AND 6.5 

mi 30 

133 

SIN 



0052 FB 

134 

El 


{ENABLE INTERRUPTS 

00B3 00 

135 

HOF 



0084 3200E0 

136 

STA ' 

RESET 

(BAST TIKE TO SEE IF DATA IS AVAILABLE 

00B7 €37400 

137. 

JMP 

TXSTRT 

iBE61K RETRANSMISSION 


138 

i 



OOBA F3 

, 139 JNLDQP: 

PI 



0059 3AAD4F 

140 

LDA 

PACKET 

{SET PACKET,COUNT 

OOBE A7 

141 

ANA 

A 

{IS THERE A COMPLETE PACKET IN RAM. 

OOBF C27400 ~ ‘ 

142 

JNZ 

TXSTRT 

{IF SO, BE5IN TRANSMISSION 

00C2-FB 

143 

El 


, {ELSE NAIT, FOR COMPLETE PACKET 

00C3 3200EG 

144 

STA 

RESET 

{HIT RESET CIRCUITRY 

OOC& 00 

*145 

NOP 



00C7 C3BA00 

r 146 

JWP 

INLOOP 



147 

i 




148 n f m i i 

niniMininnnmiMMniMtnimnmni 


149 ; 





150 {LOOK FOR DATA MITHOUT HAVING ANY DATA TO OUTPUT. 


151 1 
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OOCA 3A0590 

■* 153 HLDOK: 

LDA 

ASTAT 

;SET STATUS 

OOCD E601 

154 

AN1 

01H 

{ IS.DATA AVAILABLE 

OOCF 3200E0 

155 

STA 

RESET 

iHIT RESET CIRCUITRY 

00D2- CACAOO 

156 

JZ 

HLOGK 

f IF NOT,. NAIT 

00D5 3AO090 

157 

LDA 

AOATA 

ELSE, READ DATA BYTE 

0006 FE42 

158 

cpr 

42H 

ilS IT AN.ASCII B 

OODA C2CA00 

' 159 

JNZ 

HLOOK 

;IF NOT, NAIT FOR NEXT BYTE 

OODD 3E09 

160 

NVI 

A,09H 

;ELSE, ADJUST INCQNE COUNTER 

OOBF 32A44F 

. 161 

STA 

INCOME 








4 , 755,872 


24 


23 


00E2 

3AA44F 

162 HL0DK2: 

LDA 

INCONE 

» SET HEADE- CIC"' 

00E5 

A7 ' 

163 

ANA 

A 

•see if 

00E6 

CAFCOO 

164 

JZ 

DLOQI 

i IF NOT, SET \ *: 

00E9 

47 

165 

MOV 

B, A 

{ELSE, PUT COUNT INTO RES. 6 

OOEA 

3A0590 

166 AGAIN: 

LDA^, 

ASTAT 

» SET STATUS FROH 8250 

OOED 

E601 

167 

ANI 

01H 

iNASK TO 6ET OR FLAS 

OOEF 

3200E0 

168 

STA 

RESET 

{HIT RESET CIRCUITRY 

OOF2 

CAEAOO 

169 

JZ 

AGAIN 

5 IF NO DATA READY, LOOK AGAIN 



170 

i 



OOF5 

3A0090 

171 

LDA 

ADATA 

(READ CHARACTER TO RESET DR 

,00F8 

05 

172 

DCR 

B 

i DECREMENT HEADER COUNTER 

OOF? 

C2EAOO 

173 ’ 

JNZ 

AGAIN 




174 

* 








176 i 






177 {LOOK FOR DATA, 

HEADER ALREADY REMOVED. 



178 i 






1/7 

OOFC 

3AOS90 

180 DLOOK: 

LDA 

ASTAT 

;GET 8250 STATUS 

OOFF 

E601 

ISi 

ANI 

01H 

i 

0101 

3200E0 

1B2 

STA 

RESET 

5HIT RESET CIRCUITRY 

0104 

CAFCOO 

183 

JZ 

DLOOK 

I IF NO DATA AVAILABLE, WAIT 

0107 

3A0090 

184 INF: 

LDA 

ADATA 

{SET DATA BYTE . 

010A 

FE20 

185 

CPI 

20H 

i IS IT’ A SPACE 

01 oc 

CAFCOO 

186 

JZ 

DLOOK 

’5 IF SO, 6ET NEXT BYTE 

010F 

320030. 

1S7 

STA 

8000H 

' {OUTPUT TO CRT 

0112 

FEOD 

IBS 

CPI 

ODH 

{IS IT A CR 

0114 

C«FCOO 

189 

JZ 

DLOOK 

{IF SO, 6ET NEXT BYTE 

on: 

FEOA 

190 \ 

CPI 

OAK 

;IS DATA A LF 

0119 

C8 

191 

RZ ’ 


i IF SO, PACKET COMPLETE 

OilA 

77 

192 

NOV 

H,A 

{IF NOT, STORE- DATA IN RAH 

0116 

23 

193 

INX 

K 

;INCREMENT INPUT POINTER - 

OliC 

C3FC00 

194 

JHP 

Km 

- '{GET NEXT DATA BYTE 
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196 1 THIS ROUTINE INPUTS DATA 

, ELIMINATES THE PACKET HEADER AND 



197 ; STORES THE DATA IN RAN* 

INPUT FROH 8250. 



170 ))|IM)|)!!IMII)ll)M)l)lll!JI))]!lllll)!M)IHII>IMllllt)lll! 



199 

i 





200 

» 

1 



01 IF 

F5 

201 DATAiK: 

PUSH 

PSH 

, SAVE CPU STATUS HQRD 

0120 

3E10 - 

202 

AVI 

A, 10H 

iRESET RST 7,5- 

0122 

30 

203 

SIN 



0123 

2AA24F 

204 

LHLD 

POINTI 

{GET CURRENT. INPUT POINTER 

0126 

3A0590 

205 

LDA 

ASTAT 

; GET STATUS FROM 8250 

0129 

E601 

206 

ANI 

01H 

{IS THERE INPUT. DATA PENDING 

0126 

CA7701 

207 

JZ 

RETFLB 

5 IF NOT, REtURN 

012E 

3AA44F 

208 INPUTD: 

LDA 

INCGNE 

SELSE DATA IS PRESENT, SEE IF HEADER 



201 



5 IS STILL PRESENT 

0131 

A7 

210 

ANA 

A 

{IS IT ZERO' 

0132 

CA3E01 

211 

JZ 

DIN 

US SO, VALID DATA IS PRESENT, GET IT 

0135 

3D 

212* 

DCR 

A 

»ELSE ( DECREMENT COUNT 

013b 

32A44F 

213 ' 

STA 

INCONE 

LSTORE HEADER COUNT 

0139 

3Au09j 

214 

LDA 

ADATA 

iDO A DUMMY' READ TO CLEAR INTERRUPT 

013C 

FI 

215 

POP 

PS« 

:RESTORE CPU STATUS WORD 

013D 

C9 

216 . 

RET 



013E 

3AO09O ■ 

217 din: 

LDA 

ADATA 

SfiET DATA 











25 


4 , 755,872 


26 


0141 FE20 

213 

CPI 

20H 

iIS IT A SF-IE . 

014: C67701 

219 

JZ 

RETFL6 


0146 320080 

220 

STA 

8000H 

iOUTPUT TO CRT 

0149 FEOD 

221 

CPL- 

ODH 

I IS IT A CR 

014S CA7701 

222 

JZ 

ftETFLS 


014E FEOA 

223 

CPI 

OAH . 

ilS IT A LF 

0150 CA5A01 

224 

J2 

INDQNE 

iIF SO, INPUT PACKET COMPLETE 

0153 77 

225 

MOV 

H,A 

{ELSE, VALID DATA, STORE IN RAM 

0154 23 

226 

INX 

H 


0155 22A24F 

227 

SHLD 

POINTI 

;STORE UPDATED INPUT'POINTER 

0158 FI 

228 

POP 

PSM 

{RESTORE FLAGS' 

0159 C9 

229 

RET 



015A 3E0C 

230 

INDQNE; HVI 

A,GCH 

iRESET HEADER COUNT 

015C 32A44F 

231 

STA 

INCOME 


015F 3AA04F 

232 

LDA 

PACKET 

I GET CURRENT PACKET'COUNT 

0162 FE00 

233 

CPI 

ODOH 

{HAS MAI. PACKET COUNT BEEN REACHED 

0164 CA7101 

234 

JZ 

RETRES 

{IF SO, RESET INPUT POINTERS AND RETURN 

0167 3C 

235 

1NR 

A 

{ELSE, INCREMENT PACKET COUNT 

0168 32AD4F 

236 

STA 

PACKET 

JSTORE NEW VALUE 

0168 £07901 

- 237 

CALL 

UP13 

{INCREMENT.INPUT POINTERS TO NEXT BLOCK 

016E C37701 

238 

JHP 

RETFLG 

•;RETURN TO;MAIN BODY . 

0171 2AB54F 

239 

REIRES: LHLD 

PTINP 1 

{GET CURRENT INPUT BASE POINTER 

0174 22A24F 

240 

SHLD 

POINTI 

{RESET INPUT POINTER TO OVERWRITE 

0177 FI 

241 

RETFL6: PDF 

PSfc 

{RESTORE CPU STATUS WORD BEFORE RETURNING 

0178 C9 

242 

RET 


* 


243 

? 




244 

1 




245 
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246 

i THIS ROUTINE INCREMENTS THE INPUT POINTERS IN,INCREMENTS OF 13H. THIS 


247 

j ROUTINE ALSO INSURES THE POINTERS ARE IN BUFFER RANEE. 


248 
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249 

i 




250 

i 



0179 3E13 

251 

UP13: HVI 

A, 13H 

{VALUE TO BE.INCREMENTED 

017B 2AB54F 

252 

LHLD 

PTINP 

{GET LAST BASE INPUT POINTER 

017E 35 

253 

ADD 

L 

;INCREMENT TO NEXT INPUT BASE 

017F 6F 

254 

HOV 

L,A 

{PUT INCREMENTED VALUE SACK INTO L 

0180 3E00 

255 

HVI 

A,OOH 

i CLEAR A 

0182 8C 

256 

ADC 

H 

{ADO CARRY TO RESISTER H 

0183 67 

257 

HOV 

H,A 

{RESTORE UPDATE VALUE 

0184 CDF901 

258 

CALL 

OVERFL 

{INSURE POINTERS ARE STILL IN RANGE 

0187 22B54F 

259 

SHLD 

PTINP 

{STORE NEH INPUT POINTERS 

01BA 22A24F 

260 

SHLD 

POINTI 


0180 C9 

261 

RET 




262 

• 




263 

i 




264 
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265 

{ THIS ROUTINE OUTPUTS A SINGLE DATA'BYTE TO THE 8273 UPON 


266 

i REQUEST, THIS ROUTINE ALSO CHECKS FOR TRANSMISSION ERRORS AND 


267 

i END-OF-HESSABE INTERRUPTS. 



' 268 
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269 

i 




270 

i 




271 

i 



018E 3A0060 

272 

OUTDAT: LDA 

SSTAT 

;GET STATUS FROM 8273 

0191 32B24F 

273 

STA 

STATUS 

;STORE CURRENT STATUS 

0194 E601 

274 

ANI 

OIH 

; ISPHERE AN INTERRUPT RESULT AVAIL. 


T a***' 't 


1 











27 


4 , 755,872 


28 


0196 CAED01 

275 

J l 

OUTBYT 

5 IF NOT, OUTPUT DATA BYTE 

0199 3AB24F ’ 

276 

LDA-" 

STATUS 

;eet previously read status byte 

019C E610 

277 

ANI 

10H 

iis THERE. AN IMMEDIATE RESULT AVAIL. 

019E CAA501 

270 

JZ 

CONI 

5IF not continue on 

Olftl 3A0160 

279 

LOA 

6001H 

;IF SO, READ RESULT 

01A4 C9 

280 

RET 



01A5 3A0260 

231 COHT: LDA 

im ■. 

IREAD INTERRUPT RESULT BYTE 

01 AS FEOO 

,232 

CPI 

ODH 

;IS PACKET COMPLETE AND ERROR FREE 

01AA C2B601 

283 

3KZ 

BAD 

tIF NCT, GOTO, TO BAD’ 

01AD 3E00 

284 

MVI 

A.OON 

, ;RESET NO ACK. FLAG 

OiAF 32A64F 

285 

STA 

ACKFLG 


01B2 C3C201 

286 

jmp . 

STATLP 

;CHECK AGAIN 

0165 00 

287 

NOR 


iTURN RECEIVER ON AT ..THIS POINT 

0186 3EFF 

288 BAD: MVI 

A.OFFH 

f SET NO ACK FLAG 

0136 32A64F 

289 

STA 

ACKFLG 


01 SB 2AA04F 

290 

LHLD 

POINTO 

*, LOAD ORIGINAL OUTPUT POINTER 

01BE 22B34F 

292 

SHLD 

CURRENT 

;STORE IN CURRENT OUTPUT POINTER LQC. 

01C1 00 

292 

NOP 


{SINCE PACKET IS BAD, PREPARE TO RETRANS. 

01C2 3A0040 

293 

STfiTLP: LDA 

SSTAT 

' {GET STATUS BYTE TO CHECK FOR RESULTS 

01C5 E601 

294 

ANI 

OlH 

;ARE THERE ANY MORE RESULTS AVAILABLE 

01C7 CAD001 

295 

JZ 

TURNON 

JIF NO RESULTS, RETURN (RZJ 

OlCfi 3A0260 

29o 

LDA 

TXIR 

»READ INTERRUPT RESULT BYTE • 

0 ICO C3C201 

297 

JNP 

STATLP 

iCHECK FOR- MORE RESULT BYTES 

0150 3AA64F 

298 TURNON: LDA 

ACKFLG 

iGET ACK FLAG 

61D3 A7 

299 

ANA 

A 

{IS AN ACK EXPECTED 

0104 CADC01 

300 

JZ 

RXON 

5 IF SO, PREPARE TO, TURN ON RECEIVER 

01D7 217400 

301 TiGN: LX I 

KJXSTRT 

{LOAD HL KITH RETURN ADDRESS 

01DA E3 

■ 302 

UHL 


iPUT ON TOP OF STACK 

01DB C9 

303 

RET 



01DC 21B600 

304 rxon: LXI 

HjACKLGP 

{PUT ACKLOP PROBRAH LOCATION INTO HL 

OIDF E3 

305 

XTHL 


{REPLACE WITH TOP OF STACK . ’’ 

OiEO 3E0A 

306 

MVI 

A,OfiH 

{SET INTR. NA5K TO RECEIVE 

01E2 30 

307 

SIN 



01E3 216A03 

308 

L XI 

H,RCV 

iTURN-ON RECEIVER 

01E6 CD3903 

309 

CALL 

CHDOUT 

{OUTPUT TURN-ON CQHKANDS 

01E? 01B90A 

310 

LX I 

B,0AB9H 

iSET-UP TINE-OUT COUNTER, 24NS NAIT 

01EC C9 

311 

RET 



01ED 2AB34F 

312 OUTBYT; LHLO 

CURRENT 

{6ET CURRENT OUTPUT DATA POINTER 

01F0 7E 

313 

NOV 

A,H 

{PUT DATA BYTE INTO A 

01FJ 320070 

314 

STA 

SDATAO 

{OUTPUT. DATA TO 8273 

01F4 23 

315 

I NX 

H 


01F5 22B34F 

316 

SHLD 

CURRENT 

{STORE UPDATED OUPUT POINTER 

01FS C9 

317 

318 

319 

RET 

1 
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320 

,* THIS ROUTINE CHECKS THE POINTER VALUE IN THE HLL REGISTER 


' 321 
322 

t PAIR TO INSURE THAT IT 

IS NOT OUT-QF-RANGE 1 • 


mmiiiMin 



323 

i 




324 

i 



01F9 7D 

. 315 nJVERFL; KGV 

A,L 

{MOVE L56 OF POINTER INTO A 

01 FA FE70 

326 

CPI 

70H 


01F3 CO 

- 327. 

RNZ 



OIFu 7C . 

323 

MOV 

A,H 

‘.HOVE H5B OF POINTER I*i7] A 

MFF FFfiP 

. 3?9' 

tpt 

„ 4FH 


0200 CO 


RHZ 



0201 210040 

331 

LXU- 

H,RAH 

5 IF POINTER IS. 4F70K, RESET'TO TOP 










29 


4 , 755,872 

;0F RAM 


30 


0204 C9 


332 

333 

334 

335 


RET 




336 

i i >iIij m 5! i i i i i iJ n »i m n j > I i i! i i i i i m ! !J i!! i j iJ *j! i 5 i»i !i i m i 



337 

! THIS ROUTINE INPUTS A DATA BYTE FROM THE 8273, THIS ROUTINE 



339 

! ALSO CHECKS FOR TRANSMISSIONS ERRORS AS HELL AND THE END- 



33? 

344 

\ OF-MESSAGE FLAG. 







‘341 







342 


i 



0205 

3E0A 

343 

6ETACK: 

m 

A,OAH 

j SET INTERRUPT MASK TO OUTPUT 

0207 

30 

344 


SIM 


;TO CRT. 

D208 

3A0060 

345 


LDA 

SSTAT 

iSET STATUS WORD FROM B273 

02oB 

32B24F 

346 


STA 

STATUS 

; STORE STATUS NORD 

020E 

E602 

347 


m 

02H 

iIS THERE A RECEIVER INTERRUPT RESULT 

0210 

CAB102 

34 S 


JZ 

INBYTE 

jIF'NOT, INPUT DATA IS AVAILABLE 

0213 

3AB24F 

349 


LDA 

STATUS . 

;ELSE. READ STATUS,, BYTE t DETERMINE RESULT 

0216 

E6I0 

350 


ANI 

10H 

iIS IT AN IMMEDIATE RESULT 

02 IE 

CA2202 

351 


JZ 

CDNTR 

i iF NOT, CONTINUE 

021B 

3AOUO 

352 


LDA 

RESULT 

;ELSE, READ RESULT 

021E 

01B90A 

353 


LXI 

B.0AB9H 

;RESTORE TIME-OUT COUNTER 

022! 

C9 

„ 354 


RET 



0222 

3A0360 

j 355 

CCNTR: 

LDA 

RXIR 

IREAD RECEIVER INTERRUPT RESULT 

0225 

FE03 

* 356 


CPI ' 

03H 

;SEE IF CRC ERROR HAS OCCURRED 

0227 

CA6402 

357 


JZ 

DATCRC 

rilF SO, DETERMINE TYPE , 

02 2A 

E6GF •* 

356 


ANI 

OFH 

iis PACKET RECEIVED COMPLETE AND ERROR FREE 

022C 

C24E02 

359 


m 

BADfi 

jIF NOT, GOTO BAD RECEIVE 

022F 

0EO4 

360 

GOODR: 

HVI 

C,04H 

iSET-UP COUNTER TO 6ET PACKET 10' . 

0231 

20 

361 

RLl: 

RIM 


;CHECK INTERRUPTS 

0232 

E640 

. 362 


AMI 

40H 

$SEE IF INPUT DATA IS AVAILABLE 

0234 

C25C02 

.363 


JNZ 

RXCALL 

iIF SO, PREPARE TO SET DATA BYTE 

0237 

3A0060 

364 

RL21 

LDA 

SSTAT 

|6ET SYNC. SfftTUS HORS 

023A 

E602 

365 


ANI 

02H 

, iIS A RESULT AVAILABLE 

023C 

CA3102 

. 366 


JZ 

RLl 

;IF NOT, WAIT 

023F 

3A0360 

367 


LDA 

RXIR 

»GET RESULT 

0242 

0D 

368 


OCR 

C 

^DECREMENT COUNTER 

0243 

C23102 J 

369 


JNZ 

RLl 

;IF NOT ID BYTE, 6ET NEXT RESULT j 

0246 

47 

370 


MOV 

B,A 

' [ELSE IT IS ID, PUT INTO B 

0247 

3AAC4F 

371 


LDA 

ID 

n j GET TRANSMITTED ID 

024A 

BB 

372 


CMP 

B 

;ARE THEY THE SAME 

0246 

CA7302 

, ,373 


JZ 

GOQDTX 

iIF SO, THE TRANSMISSION NAS RECEIVED 

024E 

2AA04F 

- 374 

BAOR: 

LHLD 

POINTQ 

;;ELSE, IT NAS NOT PROPERLY RECEIVED’ 

0251 

22634F 

375 


SHLC 

CURRENT 

iRESET POINTERS.TO RETRANSMIT ■ 

0254 

3EFF ' « 

376 


MVI 

A,OFFH 

;5ET NO ACK. FLAG 

0256 

32A64F 

377 


STA 

ACKFLG 


0259 

C39302; 

378 


JMP 

RSTAT 




379 


i 



0I5C 

Cj . 

360 

rxcall: 

PUSH 

B 

;PUT RECEIVE PACKET ID COUNTER ON SIAlK 

025D 

CD1F01 

361 


CALL 

OATAIN 

»GET DATA -BYTE ■ 

0260 

Cl 

^8i 


PGF 

B 

4PULL PACKET ID COUNT,OFF OF STACK 

0 2b 1 

[33702 

333 


JMF 

RL2 

.;CONTINUE CHECKING STATUE OF BI73 



384 


» 



0264 

3AA64F 

365 

DATCRC: 

LDA 

ACKFLG 

"iGET ACKFLG TO SEE IF DATA HAS BEEN RECEIVED 

0267 

FEAA 

3B6 


CW« 

OAAH 

iIF ACKFLS=OAAH, DATA HAS BEEN RECEIVED : 

0269 

CA4E02 

387 


JZ 

BADR 

ilF SO, THEN PACKET IS IN ERROR 

026C 

3E00 

386 


MVI 

A,GOH 

iELSE, FLASE’ CRC ERROR NAS DETECTED 









31 


4,755,872 


32 


026E 30 

389 

m 



026F 01B90A 

390 

in 

B.0AB9H 

JRESET TIME-OUT CQUNTEF 

0272 C9 

391 

RET 


; CONTINUE LOOKING FOR ACK. 

0273 3AB04F 

392 SQODTX: 

LDA 

ACKBYT 

iSET ACK. BYTE . 

0274 FEA5 

393 

CPI 

0A5H 

;WAS IT A POSITIVE ACKNOWLEDGEMNET 

0275 C24E02 . 

’* 394 

JHZ 

BADR 

1 IF NOT, SET-UP FOR RETRANSMISSION 

0276 2AB34F 

395 

LHLD 

CURRENT 

'.SET CURRENT OUTPUT POINTER 

027E CDF90i 

394 

CALL 

OVERFL 

;INSURE POINTER IS WITHIN RAN6E 

0251 22B3AF 

■ 397 

SHlD 

CURRENT 


0294 22A04F 

393 

5HLD 

PQINTO 

;STORE UPDATED POINTERS 

0297 3AAC4F 

399 

LDA 

ID 

;SET CURRENT PACKET 10 NUMBER 

02aA 3C 

400 

INR 

A ’ ■ 

iINCREMENT ID NUMBER FOR NEXT TRANSMISSION 

02BB 32AC4F . 

401 

STA 

ID 

iSTORE NEW ID NUMBER 

02BE 3AAD4F' 

402 

LDA 

PACKET 

; SET CURRENT PACKET COUNT 

0291 3D 

403 

DCR 

A 

iDECREMENT THAT VALUE 

0292 32AD4F 

404 

STA 

PACKET 

JSTORE NEW VALUE 

0295 CAC402 

405 

JZ 

EMPTY 

5 IF* PACKET COUNTS, BUFFER IS EMPTY 


406 

i 



0293 216503 

407 RSTAT: 

in 

H.DR 

*i TURN-OFF RECEIVER 

029B CD3503 

408 

CALL 

CMDOUT 


029E 3E09 

409 

im 

A,0?H 

;SET INTERRUPT MASK FOR TRANSMISSION 

MAO 30 

410 

SIM 



02A1 217400, 

411 ' 

LXI 

H.TXSTRT 

:LOAD HL WITH RECEIVER TURN-ON COMMAND LINE 

02A4 E3 

412 

JETKL 


iREPLACE THAT ADDRESS WITH STACK 

02A5 3A0060 

413 rstatl; LDA 

S3TAT 

r READ STATUS 

02AB £602 

414 

AN 2 

02H 

;any rxif. available 

02AA C3 

415 

RZ 


;IF- NO RESLUTS, RETURN 

02AB 3A0360 

‘ 416 

LDA 

fiX IR 

iELSE,.READ INTERRUPT RESULT 

02AE C3A502 

417 

JNP 

RSTATL ■ 

| CHECK TO SEE IF ANY MORE RESULTS EXIST 


418 

J 



0281 2A634F 

419 IHBYTE: 

LHLD 

CURRENT 

;GET CURRENT INPUT POINTER 

02B4 3A00B0 

420 

LDA 

SDATAI 

;SET INPUT DATA BYTE 

02B7 32B04F 

’ '421 

STA 

ACKBYT 

iSTORE ACKNOWLEDGEMENT BYTE 

02BA 01B90A 

422 

LXI 

B.0AB9H 

i RESTORE TIME-OUT COUNTER, 24MS 

02BD 3EAA 

42 : 

m 

A,OAAH 

; PUT ,OAAH IN ACKFLG TO SHOW DATA RECEIVED 

02BF 32A64F 

424 

STA 

ACKFLG 


02C2 A7 

425 

AHA 

A 

iRESET ZERO FLAG IN CPU STATUS WORD 

02C3 C9 

426 

RET 




427 

i 



02C4 216803 

428 EMPTY: 

LXI 

H, DR 

iDISABLE RECEIVER 

02C7 CD3903 

429 

CALL 

CMDOUT 


02CA 3E0B 

430 

MVI 

A.OBH 

J SET INTERRUPT MASu, ENABLE 7.5 

02CC 30 

431 

SIM 


■ 

OICD 2IBA00 

432 

LXI 

h ( :nloop 

,‘SINCE RAM IS EMPTY, GET A COMPLETE PACKET 

02DO £3 

433 

XTHL 



02D1 C3A502 

'434 

JMP 

RSTATL 



435 

I 




436 

J 
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438 ; THE ROUTINES BELOW INITIALIZE THE SERIAL CHIF3 


i j * i t>i 1 1 * * 

440 * 

twim 

) 


‘ * 


441 

t 



02D4 3E80, 

442 182501: 

m 

A.80H 

iSET-UP TO LOAD BAUD DIVISOR 

02D6 320390 

.443 

STA 

LCR 

JWRITE TO LCR, SET DLAB=1 

02D9 3E63 

444 

MVI 

A,68H 

iLSB OF DIVISOR, BHHZ CRYSTAL- 











33 


4,755,872 


34 


0206 320090 

445 

STA 

8AUDL3 

5 4FH FOR 6«HZ CRYSTAL 

02DE 3E00 

446 

HVI 

A. OOH 

;hsb of divisor 

02E0 320190 

447 

STA 

BAUDHS 


02E3 3EG7 

448 

HVI 

A,07 

J0-BiTS, NO PARITY, 2 STOP BITS 

02E5 320390 

44? 

STA 

LCR 

iSET-UF OPERATING CONDITIONS 

02E3 3EG0 

450 

HVI 

A.OOH 


02EA 320590 

451 

STA 

ASTAT 

iCLEAR LINE STATUS REGISTER 

02ED 3E01 

452 

HVI 

A,01H 

SENABLE DATA AVAILABLE INTERRUPT 

02EF 320190 

453 

STA 

DISINR 

iINTERRUPT ENABLE REGISTER 

02F2 3E0F 

454 

HVI 

A,OFH 

iACTIVATE NODEN CONTROL LINES 

02F4 320490 

455 

STA 

LCR+I 


02F7 C9 

456 

RET 




457 ; 





450 ; 




02FS 215C03 

459 16273; 

- LJCI 

H,0PH0DE3 


02 FB mm 

4 00 

CALL 

CH60UT 


02FE 215FQ3 

46! 

LXI 

H,SHQ0ES 


0301 CD3903 

462 

CALL 

CMrOUT 


0304 216203 

463 

LX I 

H,DTfijfS 


0307 CD3903 

464 

CALL 

CHDOLtT 


030A 21651*3 

465 

LXI 

H,BITS 


030D CD3903 

466 

CALL' 

CHDQUT ^ 


0310 216A03 

467 

LXI 

H,RCV 


0313 CD3903 

466 

CALL 

CHOOUT 


0316 09 

469 

RET 




, 470 ; 





471 i 


0317 3EB0 

472 

182502: HVI 

A,80H 

iSET-UF TO LOAD BAUD DIVISOR 

0319 320380 

' 473 

STA 

8003H 

JNRITE TO LCR, SET DLAB=1 

031C 3E6B ; 

474 

HVI 

A,6SH 

JLSB OF DIVISOR, SKHZ CRYSTAL ■: 

031E 320080 

475 

STA 

0 OOOH 

{4FH FOR, 6NHZ CRYSTAL 

0321 3E00 

476 

HVI 

A, OOH 

i HSB OF 01 VISOR ' 

0323 320180 

477 

STA 

8001H 


0326 3E07 f 

478 

HVI 

A, 07 

>8-BITS, NO PARITY/ 2 STOP BITS 

0328 320380 

479 

STA 

8003H 

{SET-UP OPERATING CONDITIONS 

032B 3E00 

480 

HVI 

A, OOH 

, 

0320 320180 

481 

STA 

8001H 

{CLEAR LINE STATUS REGISTER 

0330 320580 

482 

STA 

8005H 

{DISABLE INTERRUPTS 

0333 3E0F 

483 

HVI 

A,OFH 

0335 320480 

484 

STA 

0OO4H 


0338 C9 

485 

RET 




486 

'i 

> 



0339 OE30 

487 

CHDQUT: HVI 

C,30H 


033B 46 

488 

MOV 

8,H 


033C 23 - 

489 

m 

H 


0330 3A0060 

490 

CHDl: LDA 

SSTAT 


0340 07 

491- 

RLC 



0341 DA3003 

492 

JC 

CHDl 


0344 7E 

493 

MOV 

A,H 



494 

STA 

5CH0R5 


0348 76 

495 

CHD2: MOV 

A f 6 


0349 A7 

496 


A 


034A ce 

497 

RZ 



034B 23 

498 

I NX 

H 


034C 05 

499 

OCR 

B 


0340 3A0060 

500 CHD3: LDA 

SSTAT 


0350 £620 

501 

AN1 

20H 

- 
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0352 

C24D03 

502 

JNZ 

CHD3 


0355 

7E 

503 

MOV 

A,H 


0356 

320160 

504 

STA 

SPRMRG 


0359 

C34803 

505 

JHF 

CHD2 




5.06 i 






507 i 




035C 

01 

508 QPHQDES: 


DB 

01,91H,000001UB 

035D 

91 





035E 

07 





035F 

01 

509 SHADES: 


DS 

01. OAOH,OOOOOOOOB 

0360 

AO 





0361 

00 





0362 

01 

510 DTAXS: 


0B 

01.97H.000000016 

0363 

97 





0364 

01 





0363 

01 

511 BITS: 


DB 

O1 ( 0A4H,0o00u'A'Vs 

0566 

A4 ’ 





0367 

00 





036S 

00 

512 DR; 


OB 

00,0C5H 

0369 

C5 


* 



036h 

02 

513 RCV: 


DB 

02,0C0H f 01H,00H 

036B 

CO 





0362 

01 





036D 

00 

514 i 






515 | 






516 ; 




036E 

3E04 

517 UNIT: 

HVI 

A f 04H 

iFOUR' PARAMETERS IN CQHHA! 

0370 

32A74F 

518 

STA 

XHIT 

iSTDRE IN RAH 

0373 

3EC8 

519 

HVI 

A.0C8H 

;GENERAL TRANSHIT CQHHAND 

0375 

32A84F 

520 

STA 

XHITtl 


0378 

3E13 

521 

HVI 

A, 13H 

iLSB OF PACKET LENGTH 

037A 

32A94F 

522 

STA 

XHIT*2 


0370 

3E00 

523, 

HVI 

A,00H 

;HSd OF PACKET LENGTH 

037F 

32AA4F 

524 

STA 

XHIT+3 


0382 

3EFF 

525 

HVI 

A,OFFH 

JADDRESS BYTE TO BE SENT 

0384 

32AB4F 

526 

STA 

XHIT+4 


0jS7 

C9 : 

527 

RET 





528 ; 



* ' 



529 

END 



USER SYMBOLS 






ACKBYT 

A 4FB0 

ACKFLS A 

4FA6 

ACKLOP A 0086 

ACKLP2 A 008C 

ADATA 

A 

9000 

AGAIN 

A OOEA 

ASTAT A 9005 

BAD 

A 01B6 

BADR• ‘ A 

024E 

BAUDLS A 9000 

BAUDMS A 9001 

BEGIN 

A 

0040 

BITS 

A 0365 

BUFFER A 400U 

CHDI 

A 033D 

CHD2 A 

0348 

cm>3 A 034D 

CNOQUT A 0339 

CNTRL 

A 

4FAC 

CONT 

,A 01AS 

CONTR A 0222 

COUNTS 

A-FFOC 

. CRTBUF A 

4FB1 

CURREN A 4FB3 

DATA1N A OUF 

DATCRC 

A 

0264 

DIN 

“A 013E 

DISINR A 9001 

DLQOK 

A OOFC 

DR A 

0368 

DTAXS A 0362 

EMPTY A 02C4 

6 ETACK 

A 

0205 

. BOODR 

A 022F 

GOODTX A 0273, 

HLOQK 

A OOCA 

HL00K2 A 

00E2 

182501 A 02D4 

102502 A 0317 

' 18273 

A 

02F8 

ID 

A 4FAC 

INBYTE A 02B1 

INCOME 

A '4FA4 

INDONE A 

015A 

INLOOP A OOBA 

INF A 0107 

INPUTD 

A 

012E 

UNIT, 

- A 036E 

LCR A 9003 

MAIN 

A 005C 

HLOOP A 

007E 

NOACK A 00A2 

QPMQOE A 035C 

0UT8YT 

A 

01 ED 

QUTDAT A’OISE 

DVERFL A 01F9 

PACKET 

A 4FAD 

POINTI A 

4FA2 

POINTQ A 4FA0 

PTINP A 4FB5 

RAH 

A 

4000 

RCV 

A 03oA 

RESET ft £000 

RESULT 

A 6001 

RETFL6 A 

0177 

RETRES A 0171 

RL1 A 0231 

RL2 

A 

0237 

RSTAT 

A 0298 

- RSTATL A 02A5 

R1CALL 

A 025C 

RXIR A 

6003 

RXQN A 01 DC * 

SCMDR6.A 6000 

SDATAI 

A 

BOOO 

SDATAO A 7000 

SMQDES A Q35F' 

SPRMRG 

A *6001. 

SSTAT A 

6000 

STATLP A 01C2 

STATUS A 4FB2 

TIME 

A 

4FB7 

TURNON A 0100 

TIIR A 6002 

TXON 

A‘01D7 

TXSTAT A 

4FA5 

TXSTRT A 0074 

UP13 A 0179 

XMIT 

A 

4FA7 





ASSEMBLY COMPLETE, NO ERRORS 
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APPENDIX II 

\ 

ISIS-II 8000/8005 TlACRC ASSEMBLER. V4.1 MODULE PAGE 1 


LOC OBJ LINE SOURCE STATEMENT 

1 i >! i i >!! i m !! 5!! i 5! i 5 *!! 5 i i i i > i i i»i 5 > 5 i! * 5 515 i 5 5»i i > i > i j i > t > i >» 

2 } COPYRIGHT 1985 ZENITH ELECTRONICS CORP. 

3 (THIS PROGRAM HAS WRITTEN GORDON E. REICHARD ON JUNE 12, 1985 

4 ( THIS IS. ONLY A PRELIMINARY VERSION OF THE PROGRAM. 

5 .) THE, PROGRAM IS CALLED Z-TLM300., THE NAME TLM300 IS THE 

6 i DIRECTORY NAME. 

-.7-5 THIS PROGRAM IS USED TO RECEIVE DATA FROM THE Z-TCU100 

8 ( LOCATION AT THE CENTRAL OFFICE. THE DATA FROM THAT POINT 

9 .} IS CONVERTED, BUFFERED, AND LASTLY TRANSFERRED TO THE MUZ 

10 j BOARD. 

11 i!!!!!! 5 i i! 5 i!(! i i!! i (»! i i!! i m i it ii >>>>»!>>>>*">>>'*> 1 > ! 1 

12 i 

' 13 i 

14 ((((i i i! i (i! i! i! i K! i! i 51 i i i i i i i i!! 5 i i i i»i i»> i > > 11 i I i i I * i i > I >'' 

15 ;.WHEN THE VARIABLE ’AREA' IS SET TO FOH, THE PROGRAM 'TABLE'. 

16 ; MUST BE USED TO PROGRAM THE 2732 EPROM tIC 7) WITH THE 

17 i CORRECT AREA CODE CONVERSIONS. 


Ui 


13 limit! 

19 

20 

•••«)<<• 

I • i i 

it?i m it j;»1 ii>ii i 

»i S t i 5 i»i 5 i' i i i»i 5 i 5 1 i»• 1 i i * * i»i > 



41 

22 i BELOW ARE 

23 i VALUES. 

THE EQUATE STATEMENTS ASSIGNING LABELS TO ADDRESS 

^ j; 


4$ ilTMlM 

25 

’ : 26 

* 27 AOATA 

mmmMiMMimiJHimM'MHmiJiMMsmpim 

L-,k i 

9000 

t 

i 

EQU 

“ 9000H 

(ASYNC DATA PORT, 8250 


9000 

23 BAUDLS 

EQU 

• AOATA 

(LSD OF BAUD RATE 

kJ , . 

9001 

29 8AU0H5 

EQU 

AOATA+i 

(MSB OF BAUD RATE 

y 

9003 

30 LCR 

EQU 

ADATA*3 

(LINE CONTROL REB. 3250 


9001 

. 31 DIS1NR 

EQU 

ADATA+1 

(DISABLE INTERRUPT REG. 8250 


9005 

32 ASTAT 

EQU 

ADATA+5 

(ASYNC STATUS PORT, 8250 


4000 

'33 RAH 

EQU 

4000H 



4000 

34 BUFFER 

EQU 

RAH 

(IN AND OUT BUFFER 


6000 

35 5CHDR6 

EQU 

6000H 

(SYNC COMMAND REG. 8273 


6000 

36 SSTAT 

EQU 

SCHDRG 

;SYNC STATUS REG. 8273 


6001 

: 37 SPRHR6 

EQU 

SCHDR6+1 

(SYNC PARAMETER REG. 


6001 

33 RESULT 

EQU 

SPRHRS 

(RESULT REGISTER 


6002 

39 THR 

EQU 

SCHDR6+2 

(TRANSHIT INTERRUPT RE6. 


6003 

40 RK1R 

EQU 

SCMDRG+3 

(RECEIVER INTERRUPT REG. 


4FAG 

, 4t**PQINT0 

EQU 

4FA0H 

(OUTPUT POINTER 


4FA2 

42 POINT! 

EQU 

POINTO+2 

(INPUT POINTER 


7000 

43 SDATAO 

EQU 

7000H 

(SYNC DATA OUTPUT, 8273 


BO 00 

44 SDATAI 

EQU 

OBOOOH 

(SYNC DATA INPUT, 8273 


4FA4 

45 INCOME 

EQU 

P0INT1+2 

(INC0MIN6 DATA PACKET PENDING 


4FA5 

46 -TXST AT 

EQU 

POINT!+3 

(CURRENT 8273 X-MIT STATUS 


4FA6 

47' ACKFLG 

EQU 

POINTI+4 

(ACKNOHLEDGEHENT FLAG 


4FA7 

43 XMIT 

EQU 

POINT 1+5 

, (START ADDRESS OF I-HIT SET-UP 


4FAC 

49 CNTRL 

EQU 

XHIT+5 

(CONTROL FIELD FOR SOLE FRAME 
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4FhO 

50 PACKET 

ESU 

POINT 12+11 

iPACKETS REMAINING IH RAH 


4FB7 

51 SETID 

ESU 

4F87H 

iINPUT DATA COUNTER, USED FOR 6ETTING ID 


4FBo 

52 CR7BUF 

EQU 

4FB6H 

iOATA HERE IS OUTPUT TO CRT 


4F55 

53 -STATUE 

EQU 

4FE5H 

i STATUS BYTE READ FRCH 8273 


4F63 

54 CURRENT ESU 

4FB3H 

1 CURRENT OUTPUT POINTER (ALSO 4FB4H) 


E000 

55 RESET 

56 

57 AREA 

EQU 

OEOOOH 

{NATCH DOS RESET CIRCUIT ADDRESS 


OOFO 

i 

EQU. , 

OFOH 

; MSB BASE OF AREA CODE LOOK-UP TABLE 



58 



.{THIS VALUE SHOULD BE 10H FOR PROTO-TYPE USE 



59 



{AND FOH FOR PRODUCTION USE. 


4026 

60 TOPOUT 

EQU 

4026H 

{STARTING ADDRESS OF OUTPUT BUFFER 


4F8A 

61 CNVRTP 

EQU 

4F8AH 

{LOCATION TO STORE CONVERTER POINTER 


4F8C 

62 TXFL'6 

EQU 

4F3CH 

{LOCATION OF OUTPUT BUFFER READY FLAG 


‘ 4FSD 

‘ 63 DftTAVA 

EQU 

4F83H 

{FLAG TO DETERMINE NHETHER DATA IS AVA. FOR CN, 


4FBE 

64 SAHPAC 

EQU 

4F8EH 

{LOCATION HHICH HOLD REPEAT PACKET COUNT 


4FBB 

65 CNVRTH 

EQU 

CNVRTP+1 

' {THIS LOCATION CONTAINS THE H RES. 


4F90 

. 66 HPCNVT 

EQU 

4F90H 

{BASE POINTER FOR DATA CONVERSION - 


4F92 

67 HPSAVE 

EQU 

HPCNVT+2 

{OFFSET DATA CONVERSION POINTER 


4F94 

68 BYTE12 

EQU 

HPCNVT+4 

{HP OUTPUT, BYTES 1 AND 2 


4F96 

69-.BYTE34 

EQU 

HPCNVT+6 

iBYTES 3 AND 4 


4F96 

70 BYTE56 

ESU 

HPCNVT+8 

5 BYTES 5 AND 6 


4F9A 

71 8VTE78 

EQU 

HPCNVT+OAH 

{BYTES 7 AND B 


4F9C 

72 VALUE 

EQU 

HPCNVT+OCH 

{LOCATION- WHERE MULTIPLIED VALUE IS SAVED 

c? 

4F9E 

73 CNVBUF 

EQU 

HPCNVT+OEH 

{CONVERTER BUFFER FULL FLAG LOCATION 


OOFF 

74 mmn 

EQU 

OFFH 

{HUX COUNTER RUNNING AND NO RESET' 

fii 

061F 

. 75 HRE5ET 

EQU 

1FH 

{RESET SISNAL FOR THE NUT BOARD 

S 

002F 

76 HSTOP 

EQU 

2FH 

{HUX STOP COUNTER SIBNAL 


4FBA 

77 

78 ADORES 

i 

EQU 

4FBAri 

JACK. PACKET ADDRESS BrTE LOCATION 

'Uf 1 

4FBB 

‘ *79. ID 

EQU 

ADDRES+1 

{PACKETjID BYTE LOCATION 

es? r 

4F5C 

SO TXBYTE 

EQU 

ADDRES+2 

{ACKNOWLEDGE BYTE, A5=£00D. C3=8AD 

■*Sa? 

4FBD 

81 TIPNT 

□ T* 

EQU 

ADDRESS 

SACK. OUTPUT BUFFER.POINTER ' 

L 

0010 

Di 

03 P0RT4A 

i 

EQU 

10H 

{IC4, 8255 PORT A 

ru ' 

con 

84 P0RT4B 

EQU 

11H 

ilC4,.8255 PORT B 4 

^£3; 

■ 0012 

85 P0RT4C 

EQU 

12H 

, {IC4, B255.P0RT C 

* 

0013 

86 CP0RT4 

EQU 

13H 

; IC4, 8255 CONTROL PORT 


0020 

* 87 P0RT5A 

EQU 

20H 

{ICS, 8255 PORT A 


0023 

88 CPQRT5 

EQU 

23H 

{IC5, 8255 CONTROL PORT 

- 

0000 

89 mm 

90 

EQU 

8 

ODOOOH 

{USE THIS ADORESS TO NRITE TO HUX BOARD. 



91 i 

92, *iii•jii !m ) i m i!»i >i i!M i»i m! 

'!! j! i i}iii nli j 11!! n m i n n i)!n 



93 I THIS 

IS THE LOOK-UP TABLE FOR. THE AREA COOES. 



79 !M) I !IIIJ)!I I 

iMmimmmniiniiMiiiMimMmmmnni 



' 95 

1 


r * 



96 

i 




1314 

97 

DRG 

1314H 



1314 3F 

98 

99 

100 

DB 

OOlillllB 

5314 AREA CODE 


1312 

i 

OKG 

1312H 



1312 7F 

101 - 

DB 

0111111 lfi 

;3!2 AREA CODE 



102 

i 




1815 

- 103 

0R5 

1815H 

- 


1615 BF 

104 

9B 

101111HB 

;815 AREA CODE 


105 
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1414 
1414 FF 


OHS 1414H 


06 

4 

J 

J 

mimiB ; 

414 AREA CODE 


* m m m f m 

’M j’ilHflfff HMM 

! J M W M > ) J 1 J 11 j J ] 

\ i 1 m i n 1 m J i li 


111 i THIS IS THE LOOK-UP, TABLE CONTAINING THE MULTIPLIERS-USED 

112 i BYTE THEJIULTI SUB-ROUTINE. 

113 n i J ! i n M ! m I' M !J f I i I! m » M i J J J S > j i nl j J i i i i Ji t i) il lit m M )i n; 



OAGO 

216 

QRG 

OAO0H 

5 LOOK-UP 


0A00 0000 

117 LTIOGO: 

OH 

OOOOH 

4 0000 


0AO2 £603 

118 

ON 

03E8H 

JiQOO 


0A04 D007 

119 

DU 

’07DOH 

52000 


0A06 BSOB 

120 

DU 

0BB8H 

53000 


OAOS AOOF • 

121 

DU 

OFAOH 

, mood 


OAOA 8813 

122 

DW 

1383N 

55000 


OAOC 7017 

' 223 

DU 

1770H 

56000 


OAOE 50 IB 

124 

DM 

1B58H 

; 7000 


OA10 401F 

125 

DM 

1F40H 

58000 


0A12 2823 

126 

ON 

2328H 

■ 59000 



127 

! 




0B00 

128 

ORE 

OfiOOH 


"SJ 

OBOO 0000- 

129 LTiOO: 

DW 

OOOOH 

5000 


0BQ2 6400 

130 

du 

006 4 H 

; 100 

o 

0804 CBOO 

131 

ON 

OOC3H 

5-200 

yj * 

0B06 2C01 

132 

0N 

012CH 

; 300 


OBOB 9001 

133 

DU 

0190H 

5400 ’ 

< a tr 
, .s»ii 

OBOA F401 

134 

DU 

01F4H 

;50G 


08CC 5802 

135 

DU 

0258H 

5600 


OBOE BGO: 

136 

DU 

02BCH 

5700 

•? 

OB10 2003 

. 137 

DU 

0320H 

■ J 800 


0812 8403 

138 

DU 

03B4H 

;900 ’ ' 

■5SS “ 


139 

t 




OCOO 

140 

QRG 

OCOOH 



0C00 00 

141 IT10: 

DB 

OOH 

500 


0C01 OA 

142 

D6 

OAH 

*10 

ilfj 

oco: 14 

143 

DB 

14H 

120 

yM 

0C03 IE 

, 144 

DB 

1EH 

130 


0C04 28 

• 145 

DB 

28H 

MO 


0C05 32 

146 

DB 

32H 

150 


0C06 3C 

147 

OB 

3CH 

160 


0C07 46 

148 

DB 

46H 

170 


0C08 50 

149 

DB 

50H 

180 


0C09 5A ' 

150 

DB 

5AH 

J90 


156 ; THIS IS THE BEGINNING OF THE PROGRAM. THIS PORTION OF THE 

157 i PRDfiftAH TO THE START QF THE MAIN BODY OF THE PROGRAM PERFORMS 

153 ; REBITER AND CHIP INITIALIZATION. 7 . 
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OOOO 

162 

DfiG 

OOOOH 


GOO*! F3 

163 

Cl 



oooi :e:e 

164 

tfvi 

A* 1EH 


0003 30 

165 

SIM 


” Tset interrupt mask 

0004 210040 

166 

LX1 

H.RAM ‘ 

i-SET ALL POINTERS TO TOP OF RAM 

0007 22B34F 

167 

SHLO 

CURRENT 


OOOA 22A24F 

168 

shcit 

PQINTI- 


OOOO 22A04F 

169 

SHLD 

POINTO 


0010 22904F 

170 

SHLD 

HPCNVT 


0013 22924F 

171 

SHLD 

HPSAVE 


0016 21BA4F 

172 

in 

H,ADORES 


0019 22BD4F 

173 

SHLD 

TXPNT 

{SET ACK. TRANSMIT OUTPUT POINTER 

001C 212640 

174 

LX I 

HJOPOUT 


00IF 228A4F 

175 

SHLD 

CNVRTP 

iSET-UP OUTPUT BUFFER POINTER 

0022 C34000 

176 

JMP 

BEGIN 



177 

i 



002 C 

178. 

ORG 

002CH 

JRST 5.5 

002C C30701 

179 

Jttf 

INPOAT 



1B0 

\ 



0034 

181 

ORG 

0034H 

ifiST 6.5 t 

0034 C3ED01 

182 

JMP 

OUTACK 

■ 


183 

\ 



003C 

184 

ORB 

003CH 

;R3! 7.5 ! 

003: C38102 

185 

JMP 

GUTCRT 



' 186 

\ 



0040 

187 

GfiG 

0040rt 

iBEGINNING OF MAIN PROGRAM 

0040 OlFFFF 

188 begin: 

HI 

B,OFFFFK 


0043 3200EO 

189 TLl: 

STA 

RESET 

;HIT RESET CIRCUIT 

0046 OS 

190 

DCX 

B 


0047 73 

.191 

MOV 

A,8 


004S A7 

192 

ANA - 

A 


0049 C24300 

1.93 

JNZ 

TLl 


004C 79 

194 

MOV 

A,£ 


004D h7 

195 

ANA 

A 


004E C24300 

196 

JNZ 

TLl 


0051 310050 

197 START: 

LXI 

SP,5000H 

! SET STACK POINTER TO TOP 

005* CD9902 

198 

CALL 

182501 


0057 CD0C02 

19,9 * 

CALL 

182502 

> 

oosh mm 

' 200 

CALL 

18273 


005D CD3303 

201 

CALL 

IXH1T 

fSET-UP OUTPUT ARRAY 

0060 C04803 

202 

CALL 

18255 


0063 3E00 

203 

KVI 

A,OOH 


0065 32BE4F 

204 

STA 

ID 

1 STORE PACKET JO 

0063 32AD4F 

205 

STA 

PACKET 

}ZERO PACKET COUNT , 

0068 32B74F 

206 

STA 

BETID 

iRESET DATA COUNTER TO SET ID 

006E 329E4F 

207 

STA 

CNVBUF 

; RESET CONVERT BUFFER EMPTY FLAG 

007! 32BC4F 

208 

STA 

TXFLB 

;NQ DATA READY FOR TRANSFER TO HP 

0074 3E0F 

209 

MVI 

A,OFH 

>SET REPEAT PACKET COUNT T{£ 15 

0076 328E4F 

210 

STA 

SArtPAC 


0079 3EFF 

211 

MVI 

A,OFFH 

iADDRESS TO BE SEN’ IN ALl ACK. PACKETS 

Ou7B 32BA*F 

212 

STA 

ADORES 



213 

! 




•215 ! THIS HARKS THE START' OF THE HAIR BOOT OF THE PRQ6RAK. FROM THIS 
lit HAIH BOOi, ALL OTHER ROUTINES ARE CALLED. THIS PORTION OF-THE 
217 ; PR06RAH CONTROLS. THE FLOW OF PROGRAM OPERATION.. 





4,755,872 


46 


45 



2 IB 

! 1 } M! * 

1 ) ! M U M ! 


219 

{ 



220 

J 


007E 3ABC4F ' 

221 RECON: 

LOA 

TXFL6 

0081 A7 

222 

ANA- 

A 

0082 CAA700 

223 

il 

HLOOP 

0085 20 

224, 

RIM 


0086 07 

225 

RLC 


00B7 DC3E02 

226 

CC 

HPQUT 

008A 212F03 

' 227 

LXI 

H,RCV 


228 



0080 CDFE02 

229 

CALL 

CNDOUT 

0090 FB 

230 NL00P3: 

El 


0091 3200EG 

231 

STA 

RESET 

0094 00 

232 

NOP 


0095 00 

233 

NOP 


0096 F3 

234 

DI 


0097 3A8C4F 

235 

IDA 

TXFLG 

009A A7 

236 

ANA 

A 

009B CAASdO 

237 

jz 

HL0GP2 

009E 20 

238 

RIM 


009F 07 

239 

RLC 


OOAO DC3E02 

240 

CC 

HPOUT 

OOA3 FB 

241 

El 


OOA4 C39000 

242 

JHP 

HLOOP3 


' 243 

i 


00A7 212F03 

244 HLOOP: 

LXI 

H,RCV 

00AA CDFE02 * 

245 

CALL 

CNDOUT 

OOAD FB 

246 NL00F2: El 


OOAE 3200EO 

247 

STA - 

RESET 

GOBI 3A0060 

248 

LOA 

SSTAT 

mi 00 

249 

NOP 


00B5 00 

250 

NOP 


00B6 C3ADOO 

251 

JHP 

HLOOP2 


252 

{ 



253 

I 


00B9 3A9E4F 

254 TXSTRT: 

LDA 

CKVBUF 

OOBC A7 

' 255 

ANA 

A 

OOBD C2E300 

256 

JNZ 

TXl 

OOCO 3ASD4F 

257 

LDA 

DATAVA 

00C3 A7 

258 

ANA 

A t 

00C4 CAE800 

259 

JZ 

TXl 

OOC7 2A904F 

260 

LHLQ 

HPCNVT 

OOCA 3E10 

261 

nvi 

A, 10H 

OOCC CD5D03 

262 

CALL 

OFFSET 

OOCF 22924F 

243 

SHLD 

HPSAVE 

00D2 CD6403 

264 

CALL 

cnmz 

0005 2A9G4F 

265 

LHLD 

HPCNVT 

OOD8 3EI3 

. 266 

NVI 

A, 13H 

OODA CD5D03 

267 

CALL 

OFFSET 


268 



OODD 3E26 

269 

HVI 

A,26H 

OODF BD 

270 

CHP 

L 

OOEO C2E500 

271 

JNZ 

TXCQNT 

G0E3 2E00 

272 

HVI 

L,OOH 

00E5 22904F 

273 TXCONTi 

SHLD 

HPCNVT 

OOE8 21A74F 

274 TXl: 

LXI 

H,XHIT 


;SEE IF THERE IS DATA READY FOR TRANSFER 
;SEE IF THERE ARE ANY PACKETS READY FOR MIT 
;IF NOT, WIT TO RECEIVE 
{ELSE, SEE IF SOARD IS SELECTED 

{IF SO, OUTPUT CONVERTED DATA PACKET (CO 
{ELSE, PREPARE TO RECEIVE WHILE WAITING 
{TO TRANSFER TO HUX BOARD 


{HAS TRANSFER OCCURRED 

iIF SO, RETURN TO ORIGINAL LOOP 
J GET CURRENT INTERRUPT STATUS 
;SEE IF BOARD IS BEING SELECTING 
? IF SO, BEGIN TRANSFER TO HUX BOARD 
{ELSE ENABLE INTERRUPTS AND CONTINUE WAITING 


{PREPARE TO TURN-ON RECEIVER 
{OUTPUT COHHANDS 

{ENABLE INTERRUPTS AND NA3T FOR DATA 

,{HIT THE RESET CIRCUIT 

{SET CURRENT STATUS FROH 8372 


-i6ET CONVERT BUFFER FLAG 
{IS THE CONVERTER BUFFER FULL 
{IF NOT, CONTINUE 

{SEE IF VALID DATA IS AVAILABLE FOR CONVERSION 

{ IF NOT DATA AVAILABLE, BEGIN'RETRANSMISSION 
{ELSE PREPARE TO CONVERT DATA PACKET 


{'CONVERT DATA-PACKET 


{UPDATE DATA CONVERTER POINTER TO POINT 
{AT NEXT DATA PACKET TO BE .CONVERTED 

{IS REG. L READY TO BE RESET TO LOCATION 1 

{IF NOT CONTINUE 

{ELSE RESET TO LOCATION i 

{STORE NEW VALUE OF CONVERTER POINTER 

{•PREPARE TO TURN-ON TRANSMITTER 
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OGEE CDFE02 

275 

CALL 

CHOQirr 

iOUTPUT CANNAND5 

OOEE FB 

276 TXLGBP: 

El 



OOEF 3200E0 

277 

STA . 

RESET 


OOF2 00 

278 

NOP* 



00F3 C3EEOO 

279 

JHP 

TXLQOP 



280 

! 




281: 

... 

! 




283 ) THIS ROUTINE CHECKS THE POINTER VALUE IN THE H&L RES I STEF: 

284 ; PAIR TO INSURE THAT IT IS NOT 0UT-0F-RAN6E 

285 i THE OUTPUT BUFFER IS DESIGNED TO HOLD 480 8-BYTE PACKETS IN 

286 i THE RANGE FROM 4026K TO 4F26H. 

287 i n Si i f iiS iii i ii *i If i i i) iS! 5iiS iii >JJ i S Jii i ii S5 i iS i5SS in i ii J» 

2B8 i 

2B9 ; 


00F6 7D 

290 OVERFL: 

«QV 

fl,L 

(HOVE LS8 OF POINTER INTO A 

00F7 FE26 

■ 291 


CPI 

26H 


OOF? CO 

292 


RNZ 



OOFA 7C 

293 


NOV 

A,H 

SHOVE H3B OF POINTER INTO A . 

OOFB FE4F 

294 


CPI 

4FH 


OOFD CO 

295 


RNZ 



OOFE 212640 

296 


LXI 

HJOPOUT 

;IF POINTER IS 4F26H. FESET TO TOP 


297 




iOF OUTPUT BUFFER 

0101 3EFF 

298, 


NVI 

A,OFFH 

5 SET CONVERTER BUFFER FULL FLAG (OUTPUT BUF, 

0103 329E4F 

299 


STA 

CNVBUF 

.. , 

0106 C9 

300 


RET 




301 


i 




.302 


i 




303. 


) 




304 





305 

5 THIS ROUTINE INPUTS A DATA BYTE FROtt THE 8273, THIS ROUTINE 


306 

; ALSO CHECKS FOR TRANSMISSIONS ERRORS AS.NELL AND THE END- 


307- 

i OF-HESSAGE FLAG, 

V* 


308 

M ) " ' J 



309 


) 




310 


i 


r 

0107 3E0E 

3i i 

INPDAT: NVI 

A,OER 

I SET INTERRUPT MASK TO OUTPUT 

010? 30 

312 


SIN 


;T0 CRT. - 

010A 3AO0&O 

313 


LDA 

SSTAT 

1 GET STATUS HQRD FRON 8273 

010D 32654F 

314 


STA 

STATUS 

iSTORE STATUS WORD 

0110 E602 

315 


ANI 

02H 

;IS THERE A RECEIVER INTERRUPT RESULT 

0112 CA8001 

316 


J2 

INBYTE 

|IF NOT, INPUT DATA IS AVAILABLE 

0115 3AB54F 

317 


LDA 

STATUS 

iELSE, READ STATUS BYTE t DETEftNINE RESULT 

0118 E610 

318 


ANI 

10H 

SIS IT AN IHHEDIATE RESULT 

01 iA CA2101 

319 


JZ 

CONTR 

5 IF NOT CONTINUE 

01 ID 3AO160 

320 


LDA 

RESULT 

SEISE, READ RESULT 

0120 C9 

321 


RET 



0121 3A0360 

322 

cqntr: 

LDA 

RXIR 

1 GET RECEIVER INTERRUPT RESULT 

0124 FE03 

323 


CPI 

03H 

i IS* THERE A CfiC ERROR 

012 a CMDOi 

324 


JZ 

DATCRC 

;IF SO, SEE KANT KIND 

0129 E60F 

325 


m 

OFH 

ilS PACKET RECEIVED COMPLETE AND ERROR FREE 

0126 3EOO 

326 


NVI 

A.OOH 

JRESET DATA INPUT’COUNTER 

012D 32E74F 

’327 


STA 

SET ID 


0130 CA3F01 

?nfl 

OiQ 


JZ 

GOO DR 

iIF SO, GOTO GOOD RECEIVE 

0133 3EC3 

■ 32? BAOR: 

NVI 

A.0C3H 

iNEGATIVE ACKNOWLEDGEMENT BYTE 

0135 32BC4F 

330 


STA 

mm 

iSTORE IN BYTE TO BE TRANSMITTED LOACTION 

0133 21EB00 

331 


LXI 

H, TX1 

;SET RETURN POINTER TO TRANSMIT HACK 
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50 


i 

/ 


’wsir 


, ^ 



ill 


'£x~ 




hs& 


I 

I 

I 

I 


013B E3 

332 

KTflL 


013C C34B01 

333 

JtIP 

RSTAT 

013F 3EA5 

334 600DR; 

HVI 

A,0A5H 

0141 32BC4F 

335 

STA 

TIBYTE 

0144 32BD4F 

336 

5TA 

DATAVA, 

0147 2ie?0O 

337, 

HI 

H f TXSTRT 

UJ 

^r 

o 

338 

XTKl 


OMB 00 

339 RSTAT: 

HOF 


014C 00 

340- 

HOP 


0140 00 

341 

NOP 


014E 00 

342 

NQP 


014F 00 

343 

HOF 


0150 00 

344 

HOP 


0151 3E08 

345 

HVI 

A, OSH 

0153 30 

346 

SIN 


0154 3E0D 

347 

HVI 

MDH 

0156 32B64F 

348 

STA 

CRTBUF 

0159 3A0060 

349 rstatl: 

IDA 

SSTAT 

015C £603 

350 

ANI 

OSH 

015E CS 

351 

RZ 


015F 3A0060 

352 

IDA 

SSTAT 

0162 £602 

353 

m 

02H 

0164 CA5901 

354 

n 

RSTATL 

0167 3A0360 

355 

L0A 

RXIR 

016A C35901 

356 

JMP 

RSTATL 


357 

5 


0160 3AB74F 

358 DATCRC: 

IDA 

SET ID 

0170 A7 

359 

AHA 

A 

0171 C2780! 

360 

JNZ 

BADCRC 

0174 3E0A 

361 

HVI 

A,OAH 

0176 30' 1 

362 

SIM 


0177 C9 • 

363 

RET 


0178 3EOO . . 

364 BhCCRC; 

MV I 

A, OOH 

0I7A 32B74F 

365 

STA 

GETID 

017D C33301 

366 

JMP 

BAfiR 


367 

i 


0130 3E0E 

368 1KBYTE: 

NVI 

A,OEH 

0182 30 

369 * 

SIN 


0183 3AB74F 

370 

LDA 

GETID 

0166 E603 

371 

AH I 

03H 

0198 C29401 

372 

JNZ 

REALDT 

0180 3E02 

373 

NVI 

A,02H 

0180 32B74F 

374 

STA 

6 ETID 

0190 3AG080 

375 

L0A 

5DATAI 

0193 C9 

376 

RET 


0194 FE02 

377 realdt: 

CPI 

02H 

0196 C2DE01 

378 

JNZ 

GETBYT 

0199 3E03 

379 

HVI 

A,03H 

0198 32B74F 

380 

STA 

GETID 

019E 3A00B0 

331 

LDA 

SDATAI 

Olnl 47 

3B2 

NOV 

B,A 

01A2 3AB84F 

383 

LDA 

ID 

01 AS 88 

304 

CMP 

B . 

01A6 C2B601 

385 

JNZ 

HE HP AC 

01A9 218E4F 

386 SAHEPC: 

LX I 

H,SAMPAC 

01AC 35 

387 

DCfi. 

H 

01AD CAB701 

388 

JZ 

RSLOP 


iSNITCH NITH STACK 
;60T0 STATUS LOOP 
{POSITIVE ACKNONLEDGEHENT 

{SET DATA AVAILABLE FLA6 

{SET RETURN VECTOR TO CONVERT DATA AND TRANS. 

iSNITCH NITH STACK 


{ENABLE ALL INTERRUPTS 

{PUT CARRIAGE RETURN INTO CRT BUFFER 
{PUT CARRIAGE RETURN IN CRT'BUFFER 
{READ STATUS 

{ANY RECEIVER INTERRUPTS PENDING 
{IF NO RETURN 

{ELSE, READ STATUS AGAIN TO CHECK FOR RKIS 
{IS A.RXIR AVAILABLE 
{IF NOT, WAIT 

{ELSE, READ INTERRUPT RESULT BYTE 
{CHECK TO SEE IF ANY MORE RESULTS EXIST 

{SEE IF ANY DATA HAS BEEN INPUT YET 
{SEE IF 2EP.0 

{ENABLE 7.5 AND 5.5 


{CLEAR HEADER COUNTER. 


{SET INTERRUPT MASK TO INPUT SERIAL DATA 

{GET DATA' INPUT COUNTER 

{SEE IF DATA, ID, OR ADDRESS IS EXPECTED 

{IF 2 OR’3, INPUT BYTE IS DATA OR ID 

{STORE 2, ADDRESS ALREADY RECEIVED 
{READ ADDRESS TO CLEAR. INTERRUPTS 

ilS BYTE DATA OR ID ' 

{IF VALUE IS 2, INPUT BYTE IS ID 

{STORE 3, ID AND ADDRESS ALREADY RECEIVED 

{READ INPUT BYTE, ID 

{PUT ID INTO REG. B 

.{GET PREVIOUS PACKE 7 ID 

{ARE THEr THE 3-“i 

{IF NOT, THIS PACKET IS NOT A RETRANS. 

{PUT LOCATION OF REPEAT PACKET COUNT INTO HL 
iDECREMENT CURRENT REPEAT PACKET. COUNT 
{IF 15 REPEAT HAVE BEEN RECEIVED, RESET BOARD 
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01BO 2AA24F 

3B9 

LHLO 

POINT I 

(ELSE, PACKET IS RETRAHS, RESET POIHTERS 

01B3 22B34F 

390 

SHLD 

CURRENT 


01BB C9 

391 

RET 



01B7 00 

392 RSLDP: NOP 


■;THIS IS A INFINITE LOOP TO RESET BOARD 

01B8 C38701 

393 

JHP 

RSLOP 


01BB 78 

394 N Emc: m 

A,B 

;PUT NENLY READ ID BACK INTO A 

01BC 32BE4F 

395 

STA 

10 

)STORE NEN PACKET ID 

01BF 2AE34F ' 

396 

LHLD 

CURRENT 

j'SINCE NEN -DATA, UPDATE POINTERS 

01C2 70 

397 

NOV 

A,L 

iPUT RES, L INTO A 

01C3 FE26 

390' 

CPI 

26H 

IHAS INPUT LOCATION 2 BEEN LOADED 

01C5 C2CA01 

.399. 

JNZ 

NEHCON 

ilF NOT, PUT-DATA THERE 

OiCS 2£00 

400 

HVI 

L,OOH 

;ELSE, PUT DATA [N LOCATION 1 

OtCfl 22B34F ' 

401 nehcon: shld 

CURRENT .* 


OICO 22A24F 

402 

SHLD 

POINTI 


0100 3AAD4F 

'403 

LOR 

PACKET 

iSET CURRENT PACKET COUNT 

0103 FEDO 

404 

CPI 

ODOH . 

(IS PACKET COUNT AT MAXIHUH, 

OIOS CE 

405 

RZ 


;IF SO, RETURN . 

010& 3C 

'406 

INR 

A 

{ELSE, INCREHEKTjHE PACKET COUNT 

0ID7 32AD4F 

407 

STA 

PACKET 

iSTORE UPDATED VALUE 

OlDrt C9 

406 

RET 


r - 

01DB 3E0A 

409 6ETBV7: MVI 

A,0AH 

iSET INTERRUPT MASK TO OUTPUT TO CRT 

OIDD 30 

410 

SIR 



01DE 2AB34F 

411 

LHLD 

CURRENT - 

;6ET CURRENT INPUT POINTER 

01 E1 3AOOBO 

412 

LOA' 

SDATAI 

iSET INPUT DATA BYTE 

01E4 77 

' 413 

MOV 

M,A 

9 SAVE BYTE,IN RAM 

01E5 32B64F 

414 

STA 

CRTBUF 

IPUT DATA BYTE IN CRT OUTPUT BUFFER 

01E8 23 

415 

I NX 

H 

. 

01E9 22B34F 

,416 

SHLD 

CURRENT 

(STORE UPDATED POINTER 

01EC C9 . 

, 417 

RET 

- 



416 

■ 




419 

i 




9 av mnimi'mmpniiMimmMmimimiMmjniiinniHMi 


421 1 

THIS ROUTINE OUTPUTS A SIN6LE DATA BYTE TO THE 8273 UPON' 


, 422 i 

REQUEST, THIS ROUTINE ALSO CHECKS FOR TRANSMISSION ERRORS AND 


423 ; 

END-0F-NES5AGE INTERRUPTS. 



w, iiiiniMiMtiimmimiMMimmmmMnmimmiiimm! 


425 

i 




426 

i 




427 

i 



01E0 3AQ060 

428 OUTACK: LDA 

SSTAT 

9 SET STATUS FROM 0273 

01F0 32B54F 

429 

STA 

STATUS 

{STORE CURRENT STATUS 

01F3E601* 

- -430 

AN I 

01H 

US THERE AN INTERRUPT RESULT AVAIL. 

01F5 CA3202 

431 

JZ 

QUTBYT 

ilF NOT, OUTPUT DATA BYTE 

01F8 3AB54F 

432 

LDA 

STATUS 

iSET PREVIOUSLY READ STATUS BYTE 

01FB £610 

433 

AN! 

10H 

its THERE AN IMMEDIATE RESULT AVAIL. 

01F0 CA0402 - 

434 

JZ 

CONT 

;IF HOT CONTINUE.ON 

0200 3A016G 

435 

LDA 

6001H 

iIF SO, READ RESULT 

0203 C9 

436 

RET 



0204 3A0260 

437 CONT: LQA 

TXIR 

J READ INTERRUPT RESULT BYTE 

0207 FEOD 

' 438 

CPI . 

ODH 

SIS PACKET COMPLETE AND ERROR FREE 

0209 C2U02 

439 

JNZ 

BAD 

iIF NOT, SOTO TG BAD 

LOG OBJ 

LINE 

SOURCE STATEMENT 


020C 21BA4F 

020F 22B04F 

440 

441 

ill 

SHLD 

H,ADORES 

TXPNT 

iELSE, RESET ACK. BUFFER POINTER 

0212 C31C02 

442 

JNE-, 

STATLP 

iCHECK AGAIN 
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0215 00 

443 

NOP 


iTURN RECEIVER OH AT THIS POINT • 

0216 218A4F 

444 bad: lu 

H,ADORES 


0219 22BD4F 

445 

SHLB 

TXPNT 



446 

1 



021C 3A0060 

w statlp: lda 

SSTAT 

{GET STATUS BYTE TO CHECK.FDR RESULTS 

02 IF E601 

448 

m 

01H 

(ARE THERE ANY MORE RESULTS AVAILABLE 

0221 CA2A02 

449 

n 

TURNON 

{IF NO RESULTS, RETURN(RZ> 

0224 3A0240 

450 

m 

TKIR 

{READ INTERRUPT RESULT BYTE 

0227 C31C02 

451 

JWP 

STATLP 

(CHECK FOR HORE RESULT BYTES 

022A 217EOO 

452 turnon; LX I 

H,RECQN 

iLOAfl HL WITH RETURN ADDRESS f 

0220 E3 

453 

JCTHL 


JPUT ON TOP OF STACK 

022E 3£0E 

454 

KVI 

A,OEH 

«SET INTR; MASK TO RECEIVE 

0230 30 

455 

SIM 



0231 C9 

456 

RET 



0232 2ABD4F 

457 OUTBYTi IHLO 

TXPNT 

* ■5SET CURRENT ACK; OUTPUT DATA POINTER 

0235 7E 

45B 

KQV 

A,H 

{PUT DATA BYTE. INTO A 

0236 320070 

459 

STA 

SOATAO 

*JOUTPUT OATA TO 8273 

0239 23 ‘ 

460 

m 

K 


023A 22BS4F 

461 

SHLD 

TXPNT 

{STORE UPDATED ACK, OUPUT POINTER 

0236 C9 

462 

RET 




463 

i 




464 

i 




465 



466 

{ THIS ROUTINE OUTPUT 8-BIT PARALLEL OATA TO THE MUX BOARD VIA 


467 

THE 6255 I/O CHIP. IC4 PORT B IS USED FOR THIS PURPOSE. 


468 


mmiiMmiiMimmitimMiiiiiim 


469 

i 




470 

S 



023E 3E2F • 

471 hpgut: hvi 

A t MSTOF 

” 1 PREPARE TO STOP MUX BOARD FROM POLLING 

0240 6320 

, 472 

OUT 

P0RT5A 

5 PULL MUX STOP' LINE HIBH 

0242 20 

473 

RIM 


(SEE IF THIS BOARD IS STILL SELECTED 

0243 07 

474 

RLE 



0244 DA4C02 

475 

JC 

HPLOPl 

I IF STILL SELECTED,-BE6IM OUTPUTTING (JC) 

0247 I3EFF 

476 

HVI 

A.HUXRUN 

(ELSE, RELEASE HUT BOARD AND RETURN 

0249 6320 

477 

OUT 

P0RT5A 

iRESET STOP LINE LOM 

0248 C9 

478 

RET 




479 

i 



024C‘3E0C 

480 HPLOPl: HVI 

A r 00001100B 

(PREPARE TO ENABLE OUTPUTS ON 74LS245 

024E 0313 

461 

OUT 

CPGRV4 

iRESET BIT 6, PORT 4C ~ ; 

0250! 212640 

482 

LXI 

H,TOPOUT 

(PUT OUTPUT DATA POINTER INTO H AND L 

0253 7E 

483 HPL0P2: MOV 

A,H 

{GET OATA BYTE 

0254 0311 

484 

OUT 

PQRT4B 

{OUTPUT TO flUX BOARD 

0256 00 

f 485 

HOF 


JALLON OUTPUT DATA “TO STABLIZE 

0257 00 

486 

NQP 



0258 320000 

487 

STA 

mm 

iSTROBE DATA INTO MUX BOARD 

0258 23. 

' 488 

m 

H 

{INCREMENT OUTPUT POINTER AND CONTINUE 

025C 3A8A4F 

489 

m 

CNVRTP . 

(6ET ADDRESS OF LAST CONVERTED PACKET' 

025F BD 

490 

CMP 

L 

{HAS ALL CONVERTED DATA BEEN TRANSFERRED 

0260 C25302 

* 491 

JNZ 

HPLQP2 

{IF NOT, CONTINUE TRANSFER PROCESS' 

0263 3A8B4F 

492 

LDA 

CNVRTH 

{GET MSB OF ADDRESS 

0266 BC 

493 

CMP 

H 

-{DO THEY MATCH * 

02fr7 C25302 

. 494 

JNZ 

HPL0P2 

5 IF NOT, CONTINUE TRANSFER 


495 

I 



026A 3E0D 

m outdon: hvi 

A,00001101B 

(DISABLE,OUTPUT ON 74LS245 

026C 0313 

497 

ouu. 

CP0RT4 

(SET BIT 6, PORT 4C 

026E 3EFF 

498 

HVI 

A,MIMUK 

(PREPARE TO RELEASE HUT BOARD 


i 
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56 


55 


0270 D320 

499 


OUT 

P0RT5A 

tSTOP LINE LQH 

0272 3E00 

500 


HVI 

A, OOH 


0274 329E4F 

501 


STA 

CNVBUF 

| RESET BUFFER FULL FLA6 

0277 328C4F 

502 


STA 

TXFLS 

I RESET TIFL6, NO DATA READY FOR TRANSFER 

027A 212640 

503 


LX I 

HJOPOUT 

!RESET CONVERTER POINTER TO TOP-OF-BUFFER 

027D 228A4F 

504 


SHLD 

CNVRTP 


0280 C9 

505 


RET 




506 


i 




507 


i 




508 



509 

; THIS 

IS THE ROUTINE TO OUTPUT' THE INPUT DATA TO THE CRT CONSOLE. 


510 

; DATA TO BE OUTPUT IS PLACED 

IN THE CRTBUF PRIOR TO THE CALLING 


511 

| OF THIS ROUTINE. 



512 

Ci T 

i i i» i ?i i • 5 i 5 i i5 5 ii iii < i ii 5 i i i» ni i ii i i i i51 i i ii »5 i n 5 i.5 i • i 5 i i 5 * n > ii 


Ji.' 

514 


» 

i 



02B1 3AB64F 

515 

DUTCRT: 

LDA 

CRTBUF 

;6ET DATA BYTE TO BE OUTPUT 

0284 320090 

516 


STA 

ADATA 

;OUTPUT DATA TO CRT VIA J5‘ OR J3, UCU 

0287 FEOD 

' 517 


CPI 

ODH 

INAS OUTPUT BYTE' A CR 

0289 CA9002 

518 


JZ 

PUTLF 

iIF SO, PREFARE TO OUTPUT LF , 

028C 3E1C 

519 


HVI 

A,1CH 

; SET INTERRUP* HASr TO HA IT FOR INPUT IHTF. 

028E 30 ' 

520 


Sift 



028F C9 

521 


RET 



0290 3E1C . 

522 PUTLF: 

HVI - 

A, 1CH 

J ENABLE BOTH E.5 ONLY 

0292 30 

523 


SIH 



0293 3EQA 

524 


HVI 

A,OAH 

;PUT LF IN CRT’ BUFFER 

0295 32B64F 

525 


STA 

CRTBUF 


0298 C9 

526 


RET 




527 


i 




528 


i i i j > i i i i!»i i i»i i i j i f i • i > i i * i i * i S i i i i i i i i J i i i > m 1 i i 1 


529 

i BELOW ARE THE ROUTINES TO SET-UP AND INITIALIZE THE 8250'S 


530 

; AND THE 8273. 




531 

1 Si ? ! ? J m 11) I » i J f n i m If *! i i S!i!! ? i! i i i i li iJ > m i n m i n i m 1! m ! 1 i 


,532 


i 




533 


S 



0299 3EB0 

534 

182501: 

HVI 

A, 9 OH 

iSET-UP TO LOAD BAUD DIVISOR' 

029B 320390 

- 535 


STA 

LCR 

;WRITE TO LCR, SET DLAB=1 

029E 3E34 

536 


HVI 

A,34H 

:LSB OF DIVISOR, 8HH2 CRYSTAL (24001 

02A0 320090 

537 


STA 

BAUDIS 

MFH FOR 6NHZ CRYSTAL 

02A3 3E00 

538 


HVI 

A, OOH 

;HSB OF DIVISOR 

02A5 320190 

539 


STA 

BAUDKS 


02AB 3E07 

540 


HVI 

A, 07 

i8-BIT3, NO PARITY,,2 STOP BITS 

02AA 320390 

541 


STA 

LCR 

; SET-UP OPERATING CONDITIONS 

02AO 3E00 

542 


HVI 

A, OOH 


02AF 320590 

543 


STA 

ASTAT 

iCLEAR LINE STATUS RESISTER 

02B2 3E02 

544 


HVI 

A.02H 

JENABLE TX BUFFER EHPTY INTERRUPT 

02B4 320190 

545 


STA 

mm 

; INTERRUPT ENABLE REGISTER 

02B7 3E0F' 

546 


HVI 

A,OFH 

; ACTIVATE HQDEH CONTROL LINES 

02B9 320490 

547 


STA 

LCft+i 


02BC C9 

546 


RET 




549 

» 





550 




' 

02BD 212103 

551 

18273: 

LX! 

HjOPHQDES 


02 CO CDFE02 

552 


CALL- 

CHDOUT 


02C3 212403 

553 


ill 

H,SNODES 


02C6 CDFE02 

554 


CALL 

CHDOUT 










57 


4,755,872 


58 


I 

1 

II 
fl 
D 
D 
I 
I 



02C9 212703 

57 

555 

LII 


02CC CDFE02 

556 

CALL 


02CF 2I2A03 

557 

LXI 


02D2 C0FE02 

553 

CALL 


0205 212F03 

559 

ill 


0208 CDFE02 

560 

CALL 


02DB C9 

561 

RET 


02DC 3EB0 

5*2 ; 

563 i 

564 182502: 

nvi 

- 

020E 320380 

565 

STA 


02E1 3E6S 

566 

HVI 

' 

02E3 320080 

567 

STA 


02E6-3E00 

568 

NVI 


02E8 320180 

569 

STA 


02EB 3E07 

570 

HVI 


02ED 320330 

571 

STA 


02FO 3E00 

572 

HVI 


02F2 320180 

573 

STA 


02F5 320580 

574 

STA 


02F8 3E0F 

575 

HVI 


02FA 3204S0 

576 

STA 

B-a 

02FD C9 

577 

RET* 

fes? 

02FE OE30 

578 i 

579 CHDOUT: 

HVI 


0300 46 • 

580 

HOV 


0301 23 

581. 

INX 

1 - * 

0302 3A00A0 

. 582 CHOI: 

LDA 

‘sTS" 

JSS S 

0305 07 

583 

RLC 


0306 DA0203 . 

.■584 

JC 

-J ' 

0309 7E 

585 

HOV 


030A 320060 

586 

STA 

z 

030B 78 

587 CND2: 

HOV 


030E A7 

■ 538 

ANA 

fa i 

030F C8 

589 

RZ 


0310 23 

590 

INX 


0311 05 

591 

OCR 


0312 3A0060 

592 CHD3: 

LDA 


0315 E620 

593 

ANI 


0317 C21203 

594 

JNZ 


031A 7E 

595 

HOV 


0318 320160 

596 

STA 


03IE C30D03 

597 

JHF 


0321 01 

0322 91 

0323 03 

598 ; 

599 i 

600 QPNQDES: 



0324 01 ’ 

0325 AO 

0326 00 

0327 01 

0328 97 

0329 01 

032A 01 

0328 A4 

601 ShODES: 

602 DTAXS: 

603 BITS: 

— 


H,DTAX5 

CHDQUT 

K.BITS 

CHDGUT 

H f RCV 

CHDQUT 


A,80H ; SET-UP,. TO LOAD BAUD DIVISOR 

8003H ;«RITE TO LCR, SET DLA8=l 

A,68H ;LSB OF DIVISOR, 8HHZ CRYSTAL 

8000H ;4FH FOR &HH2 CRYSTAL 

A,OOK JMSB OF DIVISOR 

800 IN 

A,07 ;8-BITS, NO PARITY, 2 STOP BITS 

8003H -JSET-UP OPERATING CONDITIONS 

A,OOH 

8001H . ” - 5CLEAR LINE STATUS REGISTER 

B005H (DISABLE INTERRUPTS 

A,OFH 
8004H 


C,30H 

B,N 

H 

SSTAT 

CMDi 

A,H 

SCNDRG 

A,B 

A 

H 

B 

SSTAT 

20H 

CND3 

A,H 

SPRHRG 

CHD2 


DB 

01,91H, 0000.001 IB 

SNON-BUFFEKED NODE 

DB 

oi,OAOH,OOOOuGOo3 


DB 

01,97H,0000000IB 


DB 

01,OA4H,00000000£ 





60 





4,755,872 


59 



032C 00 

032D 00 

604 DR: 

CB 

OO f OC5H 

032E C5 

032F 02 

605 RCV: 

B6 

02,OCOH,IjH,OuH 


0330 CO 
0331 15 
0332 00 

606 ; 
607 ; 
60S : 


iRECEIVE 19 BYTES 


{PLUS ADDRESS AND JD 


0333 3E02 

609 IXrtir: HVI 

A.02H 

;TWO PARAMETERS IN COMMAND 

0335 32A74F 

610 

STA 

XttIT 

;STORE IN RAM 

0ij3 jEC3 

611 

rtVI 

A.0C8H 

;GENERAL TRANSHIT COWHAND 

033A 32AS4F 

612 

STA 

XMIM 


033D 3E03 

613. 

HVI 

A, OSH 

)LS£ OF PACKET LENGTH 

033F 32A94F 

614 

STA 

XMIT+2 


0342 3E00 . 

615 

HVI 

A,OOH 

;HSS OF PACKET LENGTH 

0344 32AA4F 

616 

STA 

XMIT-3 


0347 C5 

617 

RET 




613 

i 




619 

nd ti*. 

5 




620 15 1 11 m 15 i! m I ?! i ? n n m ' m 11 f 5 m ! Tm! ! ’ i * m j ! n i! i 5 m n 1 1 1 1! m ? m 

621 i THIS ROUTINE INITIALIZES BOTH B255 CHIPS. 



Os.*, j > { j i > i 

i > i m m ) i i n i j * ? i i i h» 

? M ! ) M ) ' 1 J 1 M ' i { ! I * » J ! M H ) ' 1 II 5 1 f 


623 

J 




624 

{ 



0348 3E90 

625 13255: 

HVI 

A,10010000E 

{CONTROL WORD..HQDE 0. A=INPUT 


■ 626 



SB AND C=OUTPUT 

034A D313 

. 627 

OUT 

CP0RT4 


034C 3E32 

628 

HVI 

A,10000010B. 

{CONTROL WORD, NODE 0, A=OUPUT 


629 



{B AND C INPUT 

034E D323 

630 

OUT 

CP0RT5 


0350 3E1F 

631 

HVI 

A,HRE5ET 

{RESET MUX BOARD 

0352 0320 

632 

OUT 

P0RT5A 

I ZERO OUTPUT PORT 5A, THIS ALSO RESETS MUX 

0354 3EFF 

633 

HVI 

A,OFFH 

iDISABLE OUTPUTS AND SET DIRECTION OF 


634 



{1C13, 74LS245. 

0356 D312 

635 

OUT 

P0RT4C 


0358 3EFF 

636 

HVI 

A t HUXRUN 

{RELEASE MUX FROM ACTIVE RESET 

Oo5A Dtj*0 

637 

OUT 

P0RT5A 


035C C9 

638 

RET 




639 

• 

t 




640 

1 




OHJ M > >) M ) 

'»s i ? 

! ? If M ! t f ! H H J > f f 1 t ! M 1 1 J t ! H M J > ) ) 1! ! II ! I> ! !'U ! H M M 


642 { THIS ROUTINE ADDS TO THE H AND L REGISTERS THE VALUE IN A. 

643 i THE NEW OFFSET VALUE IS RETURNED IN H AND L. 


644 1 i!i ! !11 !I! im i!!5i I !i!! m !n ! iii!r/ni!!!i m!!m' i!!i>{ i * m' !J i !! 

645 { 

64 * { 


0353 

35 

o47 OFFSET; 

ADD 

L 

iADD THE VALUE IN RES. A TO RES. 

035E 

6F 

648 

NOV 

M 

{REPLACE RES. L WITH MEN VALUE 

035F 

3E00 

649 

HVI 

A*OOH 

■: 

0361 

3C . 

• 650 

ADEL., 

H 

{ADD CARRY (IF ANY) TO RES. H 

0362 

47 

651 

HOV 

H,A 

{REPLACE H WITH NEW VALUE 

0363 

C9 

652 

RET 




653 

654 









4 , 755,872 


655 i 5? m iiini! I u I ii>i ! 5 5 ! if! ! i m ii!i ! i>Jn?i! 5 iiitiii ! iiii! m ili !i 

656 i THIS ROUTINE CONVERTS A 3-DI6IT NUMBER (ASCII) INTO A 10-BIT 

657 j BINARY NUMBER. 



658 

■ m i i m j if i m» m j i i m m m m 

1 i i i i jj i i i} i i i j M i m ! i i * i h > t >' i m 


6S9 

i 




.660 

* 

) 



0364 7E 

661 CMVRT3: HOV 

A,H 

;6ET SEVENTH DIGIT 

0365 0630 

662 

SUI 

30H 

{CONVERT 

0367 6F 

663 

NOV 

L,A 


0368 2600 

664 

m 

MOH 


036A 22964F 

665 

SHLO 

BYTE34 



666 

1 



036D 2A924F 

667 

LHLD 

HPSAVE 


0370 2B 

668 

OCX 

H 


0371 7E 

669 

NOV 

A,M 

.;GET SIXTH DIGIT 

0372 0630 

670 

SUI 

30H 

- 

0374 2JOOOC 

671 

LX I 

H.LT10 


0377 85 

■ 672 

AOD 

L 


0378 6F 

673 

HOV 

L.A 


0379 5E 

674 

HQV 

E.H 


037A 1600 

675 

HVI ’ 

D.OOH 


037C 2A9A4F 

676 

LHLD 

BYTE34 


037F CDD504 

677 

CALL 

HORDAO 


03B2 22964F 

67B 

SHLD 

BYTE34 



679 

i 


° 

03a5 2A924F 

680 

LHLD 

HPSAVE 


0383 2fi . 

681 

OCX 

H 


0389 2B 

682 

OCX 

H 


OjBA 7E 

, 683 

HOV 

A," 

;SET FIFTH DIBIT 

038B 2B 

684 

OCX 

H 


O30C 22924F 

'685 

SHLO 

HPSAVE 


038F 0630 

686 

SUI 

30H 


0391 87 

, 687 

AOD 

A 


0392 21000B 

688 

LXI 

H f LT100 


0395 85 

689 

ADD 

L 


0396 6F 

690 

HOV 

L.A 


0397 5E 

691 

HOV 

E,H 


0398 23 

692 

INX 

H 


0399 56 

693 

HOV 

D,H 


039A 2A964F 

694 

LHLD 

BYTE34 


039D CDD504 

695 

CALL 

NOROAD 


03A0 22964F 

696 

SHLD 

BYTE34 



697 

i 




698 

! 




699 

5 5 J!!! 1! i!!»!! 5 5! f i * i i?!! j 15 m i 5 ?! J»!! i! m ! m ?!? 5 51!i !m m J 5i m n 


700 

i THIS ROUTINE CONVERTS A 4-DIGIT. NUMBER .(ASCII) INTO A 14-BIT ’ 


701 

; BINARY VALUE. 


' 


701 

i!}!S!ii1i1Ji!i}i j!!) ii»!5i1!i i)iiirJ J!m'’ n » m 1! i’ 1 i’»! I!! i!n! 


*703 

i 




704 

1 

t 


03A3 2A924F 

705 CNVRT4: LHiJ). 

HPSAVE 

1 SET CURRENT CONVERT DATA POINTER 

03A6 7E 

- 706 

HOV 

A,H 

{GET FOURTH DIBIT, LSB 

03A7 0630 

707 

SUI 

30H 

JCONVERT ASCII TO HEX 

03A9 6F 

708 

HOV 

L.A 

; PUT IN REG; L 

03AA 2600 

709 

HVI 

H,OOH 

{ZERO THE H RES. 

03AC 22944F 

710 

SHLD 

BYTE12 

{SAVE IN BYTEE 1 AND 2 LOCATION 










4 , 755,872 

63 64 

711 J 


03AF 2A924F 

712 

LHLD 

HPSAVE 

iSET CONVERTER-PCIMTEF 

C3B2 2B 

713 

OCX 

H 

lPOINT AT THIRD DIBIT 

03B3 7E 

714 

MOV 

A,H 

i6ET DIGIT 

03B4 D630 ‘ 

715 

SOI 

30H 

iCONVERT TO HEX 

03B6 21000C 

716 

LXI 

HjLTIO 

;PUT LOOK-UP TABLE BASE ADDRESS IN Hi J 

03B9 85 - 

717 

ADD 

L 

iINCREMENT; BASE TO APPROPRIATE MULTIPLIER 

038ft 6F 

738 

MOV 

L,A 


0368 5E 

719 

MOV 

E,M 

;GET THE MULTIPLIER 

03BC 1600 

720 

MV I 

D,OCH 


03BE 2A944F 

721 

LHLD 

6YTE12 

;GET CURRENT VALUE OF 8fTEES 1 AND 2 

03C1 CQD504 

722 

CALL 

WORDAD 

iADD THE CURRENT VALUE TO THE PRODUCT 

03C4 22944F 

723 

SHLD 

BYTE12 

;STORE THE NEK VALUE FOR BYTEE5 1 AND 2 


724 

I 



03C7 26924F 

725 

LHLD 

HPSAVE 


«CA 2B 

726 

DCX 

H 


03C5 26 

727 

OCX 

H 


03CC 7E 

728 

MOV 

A.N 

JGET SECOND DIEIT 

03CB Dfa30 

729 

SUI 

30H 

1 CONVERT 

03CF 87 

. 730 

ADD ' 

A 


OO 210006 

731 

LXI 

H,LT‘00 

;GET BASE ADDRESS 

0303 85 : . 

732 

ADD 

L 

JOFFSET THE ADDRESS 

03D4 6F 

733 

MOV 

L,h 


03D5 5E 

734 

MOV 

E S M 

5 GET MULTIPLIER 

03D6 23 

735 

INX 

H 


03D7 56 

736- 

MOV 

D,M 


03D0 2A944F 

737 

LHLD 

BYTEI2 

;GET BYTEE3 112 

03DS CDD504 

738 

CALL 

NORDAO 

;ADD THE PRODUCT TO THE CURRENT VALUE 

03DE 22944F 

739 

SHLD 

BYTE12 

;STORE NEW VALUE 


740 

i 



03E1 2A924F 

741 

LHLD 

HPSAVE 


03E4 2B 

742 

DCX 

H 


03E5 2B 

743 

DCX 

H 


03E6 26 

744 

DCX 

H 


03E7 7E 

745 

MOV 

A,M 

;SET FIRST DIBIT 

03E8 26 . 

746 

DCX 

H 


03E? 22924F 

. 747 

5HLD 

HPSAVE 


03EC 0*30 

748 

SOI 

30H 

iCONVERT • 

03EE B7 ; 

749 

ADD 

A 


03EF 21000A 

750 

LXI 

H.LTIOOO 

i6ET BASE, ADDRESS 

03F2 65 

751 

ADD 

L 

JOFFSET BASE 

03F3 6F 

'■ 752 

MOV 

M 

i 

03F4 5E 

753 

MOV 

M 

5SET MULTIPLIER 

03F5 23 

754 

INX 

H 


03F6 56 

‘ 755 

MOV 

S,M 


03F7 2A94‘4F 

756 

LHLD 

BYTEI2 

GET CURRENT VALUE 

03FA CDB5G4 

757 

CALL 

HOROAD 

JADD THE VALUES 

03FD 3EC0 

753 

MVI 

A * OCOH 

iINSURE THE FIRST TWO BITS OF MSB ARE SET 

03FF 64 

759 

ORA 

H 


0400 67 , 

760 

MOIL. 

H,A 


0401 22944F 

761 

SHLD 

BYTE12 

iSTORE FINAL VALUE QF BYTEES 1 AND 2 


762 ! 

763 i 

764 i IIS J J f i I! i; i! m >»J m i 5 1 1 i J i i m i i ri! i I! i m J»m i i J J t > i JI i i! ? i!! i i i * * i S 5 I 

765 I THIS ROUTINE CONVERTS ft THREE DIGIT AREA CODE INTO A 2-BIT , 

766 ; BINARV CODE. THIS ROUTINE ALSO COMBINES THIS VALUE .WITH THE ■ 







4 , 755,872 


66 


65 

767 5 EXISTING VALUE OF BVTEES J AND 2, 



768 

MMiMJlfMM* 

i i 5j i m?m i»f»i i » i i i ! iiji * j i i f ji f m r Jm i m • Jm? fm5? J!'' 


769 

1 




770 

) 



0404 2A924F 

771 CHVF.TA: LHLD 

HPSAVE 


0407 7E 

772 

MOV 

A.H 

i6ET THIRD AREA CODE DIGIT 

0408 C630 

773 

SUI 

30H 

; CONVERT TO HEX 

040A 5F 

774 

HOV 

M 

fPUT VALUE INTO REG. E 


775 

i 



040B 2A924F 

776 

LHLD 

HPSAVE 


040E 2B 

777 

OCX 

H 


040F 7£ 

778 

HOV 

A,H 


0410 D630 

779 

SUI 

30H 

\ CONVERT 

0412 07 

780 

RLC 



0413 07 

781 

RLC' 



0414 07 

782 

RLC 



0415 07 

783 

RLC 



0416 B5 

784 

ORA 

E 

{COMBINE THIS VALUE KITH E . 

0417 5F 

■ 785 

HOV' 

E,A 

{REPLACE REE. E KITH NEW VALUE 


786 

i 



0418 2A924F 

787 

LHLD 

HPSAVE 


0413 2B 

78B 

DCX 

H 


041C 2B 

789 

OCX 

H 


04ID 7E 

‘ 790 

HOV 

A,H 

J6ET FIRST AREA CODE DIBIT 

041E 2B 

791 

DCX 

H 


041F 22924F. 

-792 

SHLD 

HPSAVE 


0412 D630 

793 

SUI 

30H 

{CONVERT 

0424 67 

794 

HOV 

H ? A 

5 PUT INTO RES. H 

0425 3EF0 

795 

HVI 

A,AREA 

;PUT MSB BASE OF AREA CODE LOOK-UP TABLE IN A 

0427 B4 

796 

ORA 

H ’ 

,5 OFFSET REG. H 

0428 67 

797 

HOV 

H,A 

?HtL NON HAVE ADDRESS QF 2-BIT AREA CODE 

0429 63 

798 

HOV 

L.E 

4PUT LSB CURRENTLY IN RE6. E, INTO L 

042A 7E 

799 

MOV 

A,H 

SGET 2-BIT AREA CODE 


800 

5 



042B 2A944F 

801 

LHLD 

BVTE12 

;GET CURRENT VALUE OF BYTEES 1 AND 2 

042E A4 

802 

AHA 

H 

iCOMBINE AREA CODE AND 14-BIT BINARY NUMBER 

042F '67 

803 

HOV 

H,A 

>PUT NEW VALUE INTO RESISTER H 

0430 22944F ' 

804 

SHLD 

BYTE 12 

iSTORE FINAL VALUE 


805 

J 




B06 

i 




807 



808 

THIS ROUTINE TAKES FOUR ACSII 

DIGITS, CONVERTS THEM INTO BINAP* 


.809 i 

AND COMBINES THEM. 



810 i 



dll 

1 




612 

! 



0433 2A924F 

813 CNVRTD: LHLD 

HPSAVE 


0436 7E 

814 

HOV 

A,H 

;BET FIRST DATA DIGIT , 

0437 0630 

815 

SUU- 

30H 

iCQNVERT 

0439 47 

816 

HOV 

B f A 

;PUT INTO B 


817 

! 



043A 29 

818 

DCX 

H 


043B 7E 

819 

HOV 

A,M 

{BET SECOND DATA DIGIT 

043C 0630 

820 

SUI 

30K 


043E 07 

821 

RLC 


{PUT 2ND BCD DIBIT INTO MSN 

043F 07 

822 

RLC 












67 


4 , 755,872 


68 


0440 07 

023 

RLC 



0441 07 

824 

RlC 



0442 BO 

825 

ORA 

B 

I COMBINE REGISTERS A AND B 

0443 4F 

828 

MOV 

l,A 


0444 2600 

827 

MV I 

H,OOH 


0444 229A4F 

828 

SHLD 

BYTE78 

;SAVE WORD 13, BYTES 7 AND 8 


029 

. 



0449 2A924F 

830 

LHLD 

HPSAVE 


044C 2B 

851 

DC* 

H 


044C 28 

332 

DCX 

H 


044E 7E 

833 

KOV 

A.K 

iBET THIRD DATA DIGIT 

044F D630 

834 

SUI 

30H 


0451 47 ' 

835 

MOV 

B,A 



856 

5 



0452 2B 

837 

DCX 

H 


0453 7E 

858 

MOV 

A,M 

;SET FOURTH DATA DIGIT 

0454 Bo30 

839 

SUI 

30H 


0456 07 

840 

RLC ' 



0457 07 

841 

RLC 



0455 07 

842 

RLC 



0459 07 

843 

RLC 



04 5A E0 

844 

ORA 

B 


045E 6F 

845 

MOV 

L,A 


045C 2b09 

846 

MVI 

H,OOH 


045E 22984F 

847 

SHLD 

BYTESa 

j STORE BYTES 5 AND &, WORD »2 


848 

i 




84*9 

! 


, 


850 

i m j m i j i j i u » j i i 5i * * m j m 

55p 55! 5 5 5 p 1 1 5 5 5 5 5 5 5 i*5 p5 • i»i m 1 5 5 n >51» 


851 

! THIS ROUTINE TRANSFERS THE CONVERTED DATA PACKET TO THE OUTPUT 


852 

; BUFFER. 


■ , ■ ^ ^ 


853 
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854 

» 




• B55 

! 



0461 2ABA4F 

856 

LHLD 

CNVRTP 

;SET OUTPUT BUFFER POINTER 

04o4 EB. 

* B57 

XCH6 


• ;PUT INTO REGITERS DDE 


858 

! 



04c: 2A944F 

, 859 

LHLD 

EYTE12 

; GET FjRST ‘TWO BYTES 

04t3 7D 

860 

MOV 

A,L 


0469 i: 

851 

STAX 

D 


0464 13 

662 

IK): 

D 


046B 7C 

863 

MOV 

ft, H 


0*6C 12 

664 

STAX 

D 


04oB 13 

865 

I NX 

D 



866 

i 



04*E 2A9&4F 

667 

lHL5 

BVTE34 

;6ET SECOND WORD 

0471 7D 

863 

HQV 

' A.L 


0472 12 , 

869 

STAX 

D 


0473 13 

870 

INL~ 

0 


0474 7C 

871 

MOV 

A,H 


0475 12 ‘ 

872 

STAX 

D 


0476 13 

• 873 

INX 

D 



874 

i 



0477 2A984F 

‘ 975 

LHLD 

BYTESo 

;6ET THIRD WORD , 

047A 70 

876 

MOV 

A.L 


0478 12 

877 

STAX 

D 


047C 13 

873 

INX 

D 







69 


4 , 755,872 


70 


047D 7C 

879 

NOV 

A,N 


04 7£ 12 

880 

STA1 

D 


047F 13' 

S61 

INK 

D ’ 



B82 

i 



0400 2A9A4F 

8S3 

LHLD 

BYTE78 

5 SET FOURTH WORD 

we 70 

884 

NOV 

ft.L 


0484 12 

685 

STAJt 

D 


048! n 

836 

m 

0 


0436 7C 

887 

MOV 

A,H 


04B7 12 

.Baa 

STAX 

0 


0433 13 

889 

m 

0 



B90 

i 



0489 EB 

891 

KCHG 



048ft CDFttOO 

892. 

CALL 

OVERFL- 

(SEE IF BUFFER.POINTER 13 STILL*IN RAN6E 

0480 226A4F 

393 

5HLD 

CNVRTP 

(SAVE NEK OUTPUT BUFFER POINTER 


. 894 

r 


- 

0490 21AD4F 

895 

LXI ' 

H s PACKET 

iPUT THE ADDRESS QF PACKET INTO HL ' 

0493 35 

896 

DCR 

H 

iDECREMENT THE CURRENT PACKET COUNT 

0494 218C4F 

897 

LXI 

H,TXFLG 

(PUT ADDRESS OF TKFL6 IN HL 

0497 36FF 

89B 

MV I 

MjOFFH 

iSET DATA AVAILABLE FOR TRANSFER FLAG 

0499 3E00 

899 

HVI 

AyOOH 

'* 

049B 32BD4F 

900 

STA 

DATAVA 

JRESET DATA AVAILABLE FLAG 

049E C9 

901 

RET 




902 

5 




* 903 

5 




904 

i 




})))) jj i y n n 



906 J THIS ROUTINE MULTIPLIES A 

16-BIT .VALUE BY ft 8-BIT VALUE. 


907 ; THE NUMBER TO BE MULTIPLIED SHOULD BE STORED IK MEMORY LOG, VALUE. 


908 i REBISTERS HR SHOULD ALSO,CONTAIN THE VALUE TO BE MULTIPLIED. 


909 i REGISTER A SHOULD CONTAIN THE MULTIPLIER. ~ . 


910 i THE RESULT 

(PRODUCT) KILL BE RETURNED IN THE H AND L REGISTERS. 


911 n m i m »( \ 55 i J J f ! m nJ 5 i J i i m *! m 55 5 i *5 >5 55 i i! i51 i!5 5 nii555i? 5 5 5! 5 i i 


912 

5 




913 

J 



049F 07 

914 MULTI: 

RLC 


;SHE IF ODD OR EVEN MULTIPLIER , 

04A0 DAB604 

915 

JC 

ODD 

iIF'CARRY, MULTIPLIER IS ODD 


916 

J 



04A3 OF 

917 EVEN: 

RRC 


(READJUST MULTIPLIER 

04ft4 57 

916 

MOV 

M 

;PUT IT IN D 

04A5 70 

,919 

MOV 

A*L 

iPUT VALUE TO BE MULTIPLIED INTO A' 

04A6-15 

: 920 ELF I: 

DCR 

D 

(DECREMENT MULTIPLY COUNTER 

04A7 CAD404 

921 

JZ 

DONE 


04ftft 17 

922 

RAL 



04AB D2A604 

923 

JNC 

ELP1 


04AE: 6F 

,924 

NOV 

L,A 


04AFi 7C 

‘925 

MOV 

A,H 


04B0, 17 

926 

RAL 



0481 67 

, 927 

MOV 

H,A 


04B2 70 

1 928 

NOV 

A,L 


04B3 C3A604 

929 

JHP 

ELP1 



930 

i 



04B6 3f 

931 odd: 

CMC 


(CLEAR CARRY 

04B7 IF 

932 

RAR 


; ADJUST MULTIPLIER 

046B 57 

933 

MOV 

M . 


04B9 70 

934 

MOV 

A f L 
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04BA 15 
04BB CACA04 
Q4BE 17 
04BF D2BA04 
04C2 6F 
04C3 7C 
04C4 17 
04C5 67 
04C6 70 
04C7 C3BA04 

04CA EB 
04CB 2A9C4F 
04CE 7D 

04 cf a: 

04D0 oF 
04D1 7C 
04D2 SA 
04D3 67 

04D4 [9 


04D5 7B 
04D6 85 
0407 6F 
0405 7A 
0409 ac 
04DA o" 
04DB C9 


FUBlIC SYMBOLS 


EXTERNAL SYMBOLS 


USER SYMBOLS - 
ACKFLG A 4FAo 
BAD* A 0137 
ByTE 34 A 4F9c 
CUTS- A 4FAC 
CNVRT ** ^FSn , 
DATA-r' A ’4FBD 
EVEN A u4A3 
H?uLT A ,013E- 
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935 OLPl: 

OCR 

D 

936 

JZ 

NOWADD 

937 

RAL 


93B 

JNC 

OLPl 

939 

MOV 


940 

MOV 

A, H 

941 

RAL 


942 

MOV 

H. A 

943 

MOV 

A.L 

944 

JMF 

OLPl 

945 

946 mm: 

i 

XCH6 


947 

LHLD 

VALUE 

948 

MOV 

A,L 

949 

ADD 

E 

950 

MQV ' 

M 

951 

MOV 

A,H 

952 

ADC 

D 

953 

MOV 

H.A 

954 

955 DONE: 
95d 

957 

'm 

y 

• 

t 


958 i1J!}jii1?i»15!1J * Ii m ni>II m > J»?1'J ? >!i*!ji*!ii!i5 J > i il 5 i 1 inI?i 

959 i THIS ROUTINE ADDS TNO ,16-BIT, KURDS. - 

960'} ONE WORD SHOULD BE PLACED.IN THE DIE REfi. AND THE OTHER IN THE 

961 i HU. RES. 

962 i THE RESULT 

<SUM) IS RETURNED IN THE HiL RESISTERS. 

963 iiiiilit 1 itiiiiit niii m i i i i i t iii iii i 15 > it ii ii i i i t i it i > it i ? iii i > i i 

964 

965 

966 KORDAD: 

! 

i 

MQV 

A,E 

967 

ADO 

L . . 

968 

MOV 

L,A 

969 

MOV 

A,D 

970 , 

ADC 

H 

971 

MOV 

H, A 

971 

RET 


973 

i 


974 



975 

i 


976 

END 



i 


ADATA 

A 9000 

ADORES A 4FEA 

AREA A OOFO 

ASTAT A 9005 

BAD A 0216 

BABZRC 

A 0178 

BAUDLS 

A 9000 

BAUCHS A 9001 

BEGIN A 0040 

BITS A 032A 

BUFFER A ,4000 

BYTEi: 

A 4F74 

8Y7E5o 

A 4*98 

BYTE73 A 4F9A 

CKD1 A 0302 

■ CMD2 A 030D 

CMC3 A 0312 

CMDDIT A Wt 

CNVBl’P 

A 4F9E 

CNVR73 A 0364 

CHVRT4 A 03A3 

CNVFTA A 0404 

CUVfiTD A, 0433 

CMVSJH A 4FS= 

C3M7 

A 01 u 4 

CflNTR A 0121 

CP0RT4 A 0013 

CP0RT5.A 0023 

CR7BUF A*4F3o. 

CURFEM 

w 4r 5*3 

DATCRC A MbD 

DIStfiF A 9001 

DONE A 04D4 

DR . A 032D 

DTAX5 A 03Z7 

EL PI 

A J4Ai 

GsTBiT 

h OiDB 

SET IB A 4F57 

600DR A5.013F 

HPCNVT A 4F90 

HPL0P1 A 024C 

hplop: 

A 0253 

HPSrVE 

A 4F92 

IS2501 A 029? 

182502 A 02DC 

IB255 A 0348 

16173 A 02BD 

ID 

A 4F56 
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im te 

a 'jiao 

INCCHE h 4FA4 

INPCAT A 0107 

IXMIT 

LT1000 A 0A00 

MLOOF A 00A7 

MLQ0F2 A 00AB 

HLQ0F3 

>mmi 

A OOFF 

HiiXWR A BOOO 

NEHCGN A 01CA 

NEWPAC 

OL PI 

h 04$£ 

OPMODE A 0321 

QuTACK A 01ED 

QUTBU 

PAC1ET 

A 4FA2 

FaifiTI A 4FAI 

P0INT0 A 4FA0 

PQRT4A 

FUTlF 

A 0290 

RAM- A 4000 

RCV A 032F 

REALDT 

*5LuF 

A OIB 7 

RSTAT A 0146 

R3TATL A 0159 

fuIR 

SDATAI 

A BOOO 

SDATAO A 7000 

5MC0E3 A 0324 

SPRMRS 

STATUS 

A 4FB5 

TL1 A 0043 

T0PQUT A 402c 

TURNON 

■XFLG 

A 4FSC 

TXIF A 6002 

TXuaur A OGEE 

TXF'NT 

aiGKDAD 

A 0*tCj 

• XMK A 4FA7 



AS3EH IJ CGMPL 

,ETE, NO ERRORS 
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A 0333 

LCR A 9003 

LT10 

A 0C00 

LT100 A OBOO 

A 0090 

HRE5ET A 001F 

HST0P 

A 002F 

MULTI A 045? 

A 0166 

N0NADD A 04CA 

ODD 

A 0486 

OFFSET A 035E 

A 0232 

QUTCRT A .0281 

0UTDQN A 026A 

0VEB.FL A OOF a 

A 0010 

PQRT4B A 0011 

P0RT4C 

A 0012 

PGRT3A A 0020 

A: 0194 

RECON : A Q07E 

RESET 

A E000 

RESULT A 6001 

A 6003 

SAMEPC A 01A9 

SAHFAC A 4F6E 

SCNDRG-A 6000 

A 6001 ’ 

SSTAT A 6000 

START 

A 005: 

STATLF a one 

A 022A 

m A 00ES 

TWTE A *FBC 

uim a oost 

A 4FB.B 

TXSThT A 4FA5 

U3TR7 

A 00b? 

• VALUE A 4F?e 


What is claimed is: 

1. A method for implementing telephone-based pur¬ 
chase requests by a subscriber, said subscriber having a 
telephone unit served by a telephone company central 
office, said telephone company central office using a 
computer which,, in response to a telephone call from 
the subscriber, provides a calling line data message 
which includes an origination telephone number for the 
calling subscriber and destination telephone number 
data entered by the calling subscriber via his telephone 
unit to indicate said purchase request, comprising the 
steps of: 

electronically receiving a calling line data message 
from the telephone company central office; 

applying first information representing the origina¬ 
tion telephone number of the subscriber directly to 
a system controller at an operator station, said 
system controller having access to authorization 
information editable by a billing system concerning 
the eligibility of the subscriber for said purchase 
request; 

determining from said first information and said au¬ 
thorization information whether the subscriber 
making the request is eligible to make the purchase; 
and 

if said determining step indicates that the subscriber is 
eligible for said purchase, then executing the re¬ 
quest and indicating the transaction to a billing 
system. 

2. The method of claim 1 wherein said receiving step 
is done in real time at said telephone company central 
office and the method further includes communicating 
only a portion of said received calling line data message 
to said operator station. 

3. The method of claim 2 including buffering said 
portion of said calling line data message at said tele¬ 
phone company central office. 

4. The method of claim 3 including, receiving said 
calling line data message asynchronously and communi¬ 
cating said portion of said calling line data message 
synchronously to said operator station. 

5. A method of implementing telephone-based pay 
per view requests by subscribers to view pay per view 
events, each of said subscribers having an addressable 
access terminal unit, each subscriber having a telephone 
unit, said telephone units being served by telephone 
company central offices, each of said telephone com¬ 
pany central offices'- using a computer which, in re¬ 
sponse to a telephone call from a calling subscriber, 
provides a calling line data message which includes an 
origination telephone number for the calling subscriber 
and destination telephone number data entered by the 


calling subscriber via his telephone unit to indicate a 
pay per view request, comprising the steps of: 

20 electronically receiving a plurality of calling line data 
- messages from respective calling subscribers at 
* plural telephone company offices; 
electronically transmitting at least the origination 
telephone number portion and the destination tele- 
25 phone number data portion of each of the calling 
line data messages to a headend station; 
electronically receiving said origination telephone 
number portion and said destination telephone 
number data, portion of each of said calling line 
30 _ data messages at said headend station and applying 

said telephone number portions directly to a system 
controller; 

locating; using said system controller, stored data 
indicating whether said calling subscribers are eli- 
35 gible to view the requested pay per view events, at 
least a portion of said stored data having, been re¬ 
sponsive to input from a billing system, said locat¬ 
ing step occurring at said headend station and em¬ 
ploying said telephone number portions; and 
40 addressing and updating data stored in the calling 
subscriber’ access terminal units if said stored data 
indicates that said calling subscribers are eligible to 
view the requested pay per view events, 
i 6. The method of claim 5 wherein the step of elec- 
45 tronically receiving a plurality of calling line data mes¬ 
sages at each of plural telephone company central of¬ 
fices occurs in real time and the method further includes 
buffering said portions of the calling line data messages 
at each of the telephone company central offices. 

50 7. The method of claim 6 including providing com¬ 

munication units located at respective telephone central 
offices to receive said calling line data messages, strip 
data therefrom to provide compressed data, said com- 
• pressed data including said portions of calling line data 
55 messages^ /providing . corresponding communication 
controllers located at said headend station, and trans¬ 
mitting said compressed data to said corresponding 
communication controllers. 

S. The method of claim 7 including buffering said 
60 portions of the calling line data messages at said com- 
' munication controllers and multiplexing said portions of 
the buffered calling line data messages to apply them to 
said system controller. 

65 ' 9. The method of claim 7, further comprising a data 
conversion step occurring at said communication con¬ 
trollers. 

10. The method of claim 8 wherein said multiplexing 
step includes sequentially addressing each of said com- 
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munication controllers and permitting each addressed 
controller to communicate said buffered data for a time 
which depends on the time required for a communica¬ 
tion controller to communicate all of its buffered data 
ready for output. 5 

11. The method of claim 10 wherein when each of 
said communication controllers is addressed^ if it has 
buffered data ready to be communicated, an interrup¬ 
tion of said sequentially addressing occurs. 

12. The method of claim 11 wherein said multiplexing 10 
step includes sequentially addressing said controllers 
with a multiplexer and communicating buffered data 
from said controllers to said multiplexer, the method 
further including buffering data at said multiplexer. 

13. The method of claim 12 wherein after said multi- 15, 
plexer addresses a communication controller, the ad¬ 
dressed communication controller interrupts said se¬ 
quential addressing and verifies that the address output¬ 
ted by said multiplexer after said sequential addressing 
has been interrupted is the address of said addressed 20 
communication controller, and if so, thereafter commu*, 
nicates buffered data to said multiplexer. 

14. The method of claim 11 including refraining from 
said interrupting said step of sequentially addressing if 
the addressed controller determines that data is to be 25 
inputted thereto. 

15. The method of claim 12 wherein said step of se¬ 
quentially addressing is interrupted if inadequate buffer¬ 
ing capability exists at said multiplexer. 

16. The method of claim 9 wherein the origination 30 
telephone number portion of a calling line data message 
includes a plurality of ASCII digits and wherein said 
data conversion step includes converting said ASCII 
digits into a binary number. 

17. The method of claim 16 wherein two of the 35 
ASCII digits are converted into a binary number by: 

subtracting 30 hexadecimal From the ASCII digit in 
the one's place to produce a one's place binary 
value; 

subtracting 30 hexadecimal from the ASCII digit in 40 
the ten's place to produce a ten's place binary 
value; 

combining the ten's place binary value with a ten’s 
place look-up table base address to produce a ten's 
place look-up table address; 4-5 

addressing a look-up table with the ten’s place look¬ 
up table address to produce a weighted ten’s place 
binary value; and 

adding the weighted ten’s place binary value to the 
one’s place binary value to produce the binary 50 
number equivalent to the two digit ASCII number. 

18. The method of claim 16 wherein the origination 
telephone number portion of a calling line data message 
includes a three digit ASCII number representing the 
area code of a calling subscriber and wherein the three 55 
digit ASCII area code number is converted into a two 
bit binary value by: 

subtracting 30 hexadecimal from the first ASCII digit 
to produce a first binary value; 

subtracting 30 hexadecimal from the second ASCII 60 
digit to produce a second binary value; 

rotating the second binary value left four places to 
produce a rotated second binary value; 

adding the first binary value to the rotated second 
binary value and storing the sum in a first register 65 
location; 

subtracting 30 hexadecimal from the third ASCII 
digit to produce a third binary value; 

adding a look-up table base address to the third bi¬ 


nary value and storing the sum in a second register 
location; 

combining the values stored in the first and second 
1 register locations to produce a register pair; and 
addressing a memory with the register pair to locate 
the two bit. binary value corresponding to the 
ASCII area code value. 

19. A method for executing a telephone-based pay 

per view (“PPV”) request to view an event in a system 
having a headend station and numerous subscribers 
remotely located from said headend station, said sub¬ 
scribers having telephone units served by plural tele¬ 
phone company central offices and having one-way 
addressable access terminal units, comprising the steps 
of: , 

receiving calling line data messages from Automatic 
Number Identification (“ANI”) computers cou- 
■ pled to the plural telephone company central of¬ 
fices, each of said calling line data messages includ¬ 
ing an origination telephone number for a respec¬ 
tive calling subscriber making a PPV request and a 
destination telephone number entered by the call¬ 
ing subscriber via his telephone unit to indicate a 
- PPV request, said receiving step occurring at each 
of said telephone company central offices in real 
time; 

stripping, unnecessary, data received from said ANI 
computers and buffering the resulting data at units 
associated with respective central offices; then 
separately communicating said resulting data from 
each of said units to corresponding communication 
controllers located at the headend station; 
converting the format of data received by said com¬ 
munication controllers and temporarily storing 
converted data thereat; 

communicating said converted data from said com¬ 
munication controllers directly to a system control¬ 
ler at the headend station at a high transfer rate, 
said system controller having-stored data therein 
. for said subscribers, .said stored data having been 
responsive to input from a billing system; 
locating said stored data for. said calling subscribers 
by using said origination telephone numbers and 
determining whether said stored data indicates that 
said calling subscribers can view said PPV event; 
and ' 

communicating address codes and authorization 
codes to said addressable access terminal units. 

20. The method of claim 19 further including commu¬ 
nicating a transaction to said billing.system after said 
last-named communicating step, and' wherein said re¬ 
sulting data includes both origination and destination 
telephone numbers. 

21. A. system for executing a telephone-based per pay 
per view (PPV) request, the system having a headend 
station and numerous subscribers remotely located from 
the headend station, said subscribers having telephone 
units served by a telephone company central office and 
having one-way addressable access terminal units, com¬ 
prising: 

a receiving circuit coupled to an Automatic Number 
Identification (ANI) computer at the telephone 
company central office for; receiving message data 
representing a request from a calling subscriber, 
said data including the calling subscriber's tele- 
v phone number and data representing an event as to 
which a transaction is requested by the calling 
subscriber; 
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a communication link between said receiving circuit 
and the headend station; 

a system controller located at the headend station for 
electronically mapping the telephone number por- 5 
tion of said message data into subscriber data stored 
in said system controller, said subscriber data in¬ 
cluding eligibility data indicating whether the call¬ 
ing subscriber is eligible to receive the event; 
a billing system coupled to said system controller, 1 ° 
said billing system being able to alter said eligibility 
data; 

a coupling circuit coupling said message data directly 
to said system controller, said system controller 
determining from said eligibility data and said mes- 15 
sage data whether the calling subscriber is eligible 
to view said event and if so, then authorizing said 
addressable access terminal units to be addressed; 

and 20 

an encoding circuit responsively coupled to said sys¬ 
tem controller for communicating with the access 
terminal units associated with said calling sub¬ 
scriber. 

22 . The system according to claim 21 wherein said 
receiving circuit includes means for stripping unneces¬ 
sary data from said message data and a buffer coupled to 
said means for stripping for temporarily storing data to 
be transmitted over said communication link. 

23. The system of claim 22 including means for syn- 3 0 
chronously communicating data over said communica¬ 
tion link. 

24. The system according to claim 21 wherein said 

headend station includes means for buffering data re¬ 
ceived via said communication link. 35 

25. The system according to claim 21 wherein said 
coupling circuit includes a communication controller , 
coupled to said communication link. 

26 . The system according to claim 25 wherein said. 

communication controller includes means for buffering 40 
data received via said communication link and further 
includes means for converting into binary form the data 
representative of the telephone number of the sub¬ 
scriber and for coupling said binary form data to said 
system controller. 45 

27. A system for executing telephone-based pay per 
view (PPV) requests to view an event, the system hav¬ 
ing a headend station and numerous cable subscribers 
remotely located from said headend station, said sub¬ 
scribers having telephone units served by plural tele- 50 
phone company central offices, each subscriber having 

at least one one-way addressable access terminal unit, 
comprising: 

plural circuits for receiving data representing calling 
subscriber requests, including the calling subscriber 55 
telephone numbers, from Automatic Number In- 
dentification (ANI) computers assocated with the 
telephone company central offices; 
plural communication links each arranged for cou¬ 
pling a respective one of said circuits for receiving 60 
to said headend station; 
a system controller at said headend station; 
a coupling circuit at said headend station for coupling 
said calling subscriber telephone numbers to said 
system controller; said system controller being,65 
operable to map said subscriber telephone numbers 
into subscriber data, said subscriber data including 
eligibility data indicating whether the calling sub¬ 
scribers are eligible to receive the requested event;' 
a,billing system coupled to said system controller, 


said billing system being able to alter said eligibility 
data; said system controller determining from said 
eligibility data whether the calling subscribers are 
eligible to view the requested event; and 

an encoding circuit responsively coupled to said sys¬ 
tem controller for communicating authorization 
codes to the access terminal units of the calling 
subscribers. 

28. The system according to claim 27 wherein each of 
said circuits for receiving includes a buffer for storing 
data, 

29. The system according to claim 28 wherein each 
said circuit for receiving further includes means for 
stripping unseeded information from the data received 
from said ANI computer, said means for stripping being 
coupled to said buffer. 

30. The system according to claim 27 wherein said 
coupling circuit includes means for buffering data re¬ 
ceived at said headend station via said communication 
link. 

31. The system according to claim 27 wherein said 
coupling circuit includes plural communication control¬ 
lers each coupled via a respective communication link 
to a respective circuit for receiving, and coupled also to 
said system controller, 

32. The system according to claim 31 wherein each of 
said communication controllers includes means for buff¬ 
ering data received via; its corresponding communica¬ 
tion link. 

33. The system according to claim 32 wherein each 
communication controller includes means for convert¬ 
ing data received via said communication, link into bi¬ 
nary data. 

34. The system according to claim 33, wherein said 
coupling circuit further includes a multiplexer coupled 
to each of said plural communication controllers and to 
said system controller. 

, 35. The system according to claim 34 wherein said 
multiplexer includes means for sequentially addressing 
said communication controllers, and wherein each com¬ 
munication controller includes means responsive to a 
preselected address generated by said multiplexer, 
means for interrupting said sequential addressing by 
said multiplexer, each of said'communication control¬ 
lers’being responsive to said interrupting for transfer¬ 
ring temporarily stored data to said multiplexer. 

36. The circuit according to claim 35 wherein each of 
said 1 communication controllers includes a respective 
logic means for determining whether data received via 
said communication link is good data and for acknowl¬ 
edging to a corresponding circuit for receiving the 
receipt of good data, for converting the received data 
into binary data, and for loading said converted binary 
data into said buffer to await transmission to said multi¬ 
plexer. 

37. The system according to claim 36 wherein said 
multiplexer includes a counting circuit having an out¬ 
put, said system including a bus for coupling said count¬ 
ing circuit output to each of said communication con¬ 
trollers, each of said communication controllers includ¬ 
ing means for providing a predetermined count and 
including a comparison circuit for producing an equal¬ 
ity signal when said counting circuit output is equal to 
said predetermined count, said logic means being re¬ 
sponsive to said equality signal to enable a stop signal, 
said stop signal being coupled to said counting circuit 
and said counting circuit being inhibited when said stop 
signal is enabled. 
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38. The system according to claim 37 wherein said 
logic means is operative for checking the counting cir¬ 
cuit output after said counting circuit stops, and for 
transferring data from said communication controller to 
said multiplexer if the counting circuit output after said 5 
counting circuit has stopped corresponds to the prede¬ 
termined count within said communication controller. 

39. The system according to claim 36 wherein said 
logic means is operative to cause the transfer of all 
converted data stored in said buffer in said communica- 10 
tion controller to said multiplexer after said multiplexer 
has been interrupted from further sequential addressing. 

40. The system according to claim 35 wherein said 

multiplexer includes a temporary storage device and a 
logic circuit coupled to said temporary storage device, 15 
said storage device being coupled to an input of said 
multiplexer, said input being coupled to each of said 
communication controllers, said logic circuit being ,op- . 
erative for temporarily storing data received at said 
input in said storage device. 20 

41. The system according to claim 40 wherein said 
multiplexer includes means associated with said storage r 
device for indicating when said storage device has 
reached 1 a predetermined level regarding its storage 
capacity, said means for indicating being coupled to said 25 
means for sequentially addressing communication con¬ 
trollers,' said means for sequentially addressing being ' 
responive to said means for indicating to interrupt, the 
sequential addressing. 

42. The system according to claim 31 wherein said 30 
system controller includes an input buffer and an output 
buffer, said input buffer being coupled to receive a set of 
data words representing said subscriber requests, said 
system controller processing data taken from said input 
buffer and determining said address codes and said au- 35 
thorization codes corresponding to the subscriber re¬ 
quests, and providing said codes to said output buffer. 

43. The system according to claim 42 wherein said 
system controller includes first and second input buffers 
and first and second output buffers, said system control- 40 
ler controlling said input and output buffers for receiv¬ 
ing data from said communication controllers at one of 
said input buffers while processing data contained in 
other of said buffers; said output buffers communicating * . 
with said encoding circuit, one of said output buffers 45 
being operable for receiving data processed by said 
system controller while the other of said buffers is com¬ 
municating data to said encoding circuit. 

44. A system for executing telephone-based pay per 

view (PPV) requests from subscribers to view a PPV 50 
event, the system having a headend station and numer¬ 
ous subscribers remotely located from the headend 
station, said subscribers having telephone units served, 
by a telephone company central office and having one¬ 
way addressable access terminal units comprising: 55 

a plurality of communication units each located at a 
respective telephone company central office and 
each communicating with a respective ANI com¬ 
puter for receiving calling line message data there¬ 
from including the telephone number of each sub- 60 
scriber calling said telephone company central 
office with a request to view said PPV event and a 
destination telephone number which indicates said 
PPV event; 

a plurality of communication controllers located at 65 
said cable headend station, each corresponding to a J 
respective communication unit; 

a plurality of first communication links for coupling; ’ 


Hi) 

each of said communication units to its correspond¬ 
ing communication controller; 
a second communication link coupled to all of said 
communication controllers for receiving data 
therefrom, including the telephone numbers of said 
subscribers who have called to request said event; 
a system controller directly coupled to said second 
communication link for receiving data therefrom 
and for mapping said telephone numbers into re¬ 
spective blocks of stored data each of which in¬ 
cludes, for the respective subscriber, the subscrib¬ 
er's access terminal unit address and eligibility data 
indicative, of whether the calling subscriber may 
view said PPV event, said blocks of data being 
stored in' said system controller; 
an encoding circuit responsively coupled to said sys¬ 
tem controller for communicating data to the ac¬ 
cess terminal units of those subscribers whose said « 
eligibility data indicates that they are entitled to 
view said PPV event; 

a billing system coupled to said system controller for 
updating said eligibility data; 
each of said communication units including a logic 
means responsive to the receipt of data from the 
corresponding ANI computer for stripping there* . 
from unnecessary data; each of said communica¬ 
tion units including a storage device, said logic 

, means being operable to store data remaining after, 
said stripping in said storage device; 
each of said communication controllers including 
logic means and a storage device, said logic means 
being operative for causing data received at said 
communication controller via the corresponding 
first communication link to be stored temporarily 
in said storage device and for converting the for¬ 
mat of data into binary form. 

- 45. The system according to said claim 44 wherein 

said second co mmuni cation link comprises a multi- 
r plexer which includes means for sequentially addressing 
each of said communication controllers and means for 
interrupting said sequentially addressing means; 
wherein the logic means in each of said communication 
controllers determines that said communication con¬ 
troller is being addressed by said multiplexer and, in 
response, activates said means for interrupting said se¬ 
quential addressing until after the transfer of temporar¬ 
ily stored data from said communication controller to 
said multiplexer. 

46. The system according to claim 44 further includ¬ 
ing means for communicating to said billing system data 
representative of said PPV requests which have been 
mapped by said system controller thereby to adjust data 
for the subscriber to reflect their PPV requests which 
have been processed. 

47. The method of claim 1 wherein said applying step 
comprises mapping the subscribers origination tele¬ 
phone number into a block-of data concerning the sub¬ 
scriber, said block indicating whether the subscriber is 
eligible to make the requested purchase, at least a por¬ 
tion of said block of data corresponding to said informa¬ 
tion received from said billing system; said comparing 
step comprising determining the contents of a portion of 
said block of data. 

48. The method of claim 47 further comprising buff¬ 
ering said calling line data message at said telephone 
company central office; stripping data from said calling 
line data message; and transmitting the remaining data 
after said stripping step to said" operator station; said 
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mapping step occurring at said cable operator station. 

49. The method of claim 1 wherein said authorization 
information is located in said system controller. 

50. The method of claim 1 wherein said authorization 
information comprises a flag which is editable by said 5 
billing system. 

51. The method of claim 5 wherein said stored data is 
located in said system controller. 

52. The method of claim 51 wherein said stored data 
comprises a flag and wherein said billing system is oper- 10 
able to edit said flag from time to time. 

53. The method of claim 9 wherein said communica¬ 
tion units strip unnecessary data-from said calling line 
data messages to provide compressed calling line data; 
and wherein said communication controllers reorganize 15 
said compressed calling line data and convert the for¬ 
mat thereof into one or more binary formats. 

54. The method of claim 53 wherein each of said 
communication controllers: 

converts the origination telephone numbers which it 20 
receives by reading a look-up table for a first por¬ 
tion of each respective origination telephone num¬ 
ber to provide a first binary number; 

converts a second portion of the origination tele¬ 
phone number into a second binary number; and ' 25 

combines said first and second binary numbers into a 
third binary number which it communicates to said 
system controller. 

55. The method of claim19 wherein said stored data 
inlcues a flag which is able to be updated from time to 30 
time by said billing system. 

56. The method of claim 21 wherein said eligibility 
data comprises a flag. 

57. A method for implementing telephone-based pay 
per view ("PPV”) requests by subscribers to view a 35 
PPV event, each said subscriber having a telephone unit 
served by a telephone company central office and hav¬ 
ing an addressable access terminal unit, said telephone 
company central office using apparatus which, in re¬ 


converting the format of the portions of said com¬ 
pressed data messages which include the origina¬ 
tion telephone numbers received by said communi¬ 
cation controllers into binary format, including 
finding a first binary number in a look-up table for 
a first portion of an origination telephone number, 
converting a second portion of said origination 
telephone number into a second binary number, 
and converting a third portion of said origination 
telephone number into a binary format; said com¬ 
munication controller also converting said destina¬ 
tion telephone number into a binary format; and 
communicating said binary numbers directly to a 
system controller, said system controller locating, 
from each said origination telephone number, a 
data block for the corresponding calling sub¬ 
scriber, said data block including a flag which indi- 
• cates whether said calling subscriber may receive 
said PPV event; said data block flags being editable 
by a billing system; said system controller updating 
the addressable access terminal unit of a said call¬ 
ing subscriber if the corresponding said flag indi¬ 
cates that said calling subscriber is eligible to view 
said PPV event. 

58. The method according to claim 57 wherein said 
destination telephone numbers are converted into bi¬ 
nary coded decimal and wherein said system controller 
uses said first and second binary numbers to look up 
further information to find said data block. 

59. The method according to claim 57 wherein said 
communication controller consults a look-up table to 
determine a first number of binary bits indicating the 
area code of said origination telephone number, con¬ 
sults a look up table to determine a second number of 
binary bits indicating a second portion of said telephone 
origination number, and combines said first and second 
binary numbers. 

60. The method of claim 57 wherein said data blocks 


spouse to a telephone caU from the subscriber, provides 40 


controller. 


a corresponding calling line data message which in¬ 
cludes the origination telephone number for calling 
subscriber and the destination telephone number data 
entered by the calling subscriber via the subscriber's 


61. The method of claim 1 wherein said applying step 
includes receiving information at first and. second input 
buffers alternately, said system controller performing 
said comparing step on information which has been 
stored in one of said input buffers while information is 
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£ - ca e rec l uest » comprising being received at the other said input buffer, said system 

. * „ . . ... controller loading processed data into first and second 

ft. r< ^ clvmg callmg me messages output buffers alternately, the method further compris- 

dta 1 f te jf p * l0ne com P an y central office in a first ing communicating said processed data from said output 


buffers to an encoding circuit, one of said output buffers 


stripping unnecessary data from said each calling line co mmuni cating with said encoding circuit while the 
data message to provide a plurality of compressed other said output buffer receives said processed data 

data measages each of which includes the origina- from system controller. 

tion telephone number and said destinatioii number 62 . The system of claim 27. wherein said subscriber 

of a calling subscriber; data, is stored in said system controller, 

temporarily storing said plurality of said compressed 63. The method of claim 1 wherein said purchase 
data messages; requests are for pay per view video events, wherein said 

transmitting said plurality of compressed data mes- subscriber has an addressable access terminal unit and 
sages via a communication link to a headend office; . wherein said executing step comprises addressing said 
receiving said plurality of compressed data messages access terminal units to permit the pay per view event 
at a communication controller at said headend to be viewed, 
station: ***** 




















APPLICATIONS 


F ROM THE EARIY tape storage devices to 
today's sophisticated speech generation 
systems, the keys to the acceptance of voice 
response technology have been ease of use 
and cost savings for the end user. 

The first voice response systems of a 
generation ago provided direct data-base 
access for people working in the branch 
offices of banks and other financial insti¬ 
tutions. These systems allowed access from 
remote locations to such information as 
account balances and credit lines. They did 
so without the expense of computer termi¬ 
nals or special communication lines, using 
standard push-button telephones. 

■'■'During this same period; consumers 
began to deal with computers that could 
’ talk. Such interactions took place primarily 
through telephone installations for reporting 
misdialed and changed phone numbers. But 
financial institutions also entered the talk¬ 
ing computer arena through bill-paying and 
bank-from-home services; These services 
were an early and important step in reduc¬ 
ing the amount of paper handled and also 
permitted routine transactions to be serv¬ 
iced with fewer personnel and branch 
offices. Bank-from-home systems preceded 
the now common automatic teller machines 
by several years. 

Tfco recent innovations in voice response 
technology have made it more usable and 
acceptable to a variety of users. These are 
the ability of a single system to handle both 
voice and data on the same communica¬ 
tions line and the ability of a user to change 
the transaction content and the actual spo¬ 
ken responses. 


By treating the telephone as just one of 
several input devices to a system, voice 
response enhances the user s operation 
instead of working as a separate entity. The 
system automatically determines the type of 
device on the line and selects the appropri¬ 
ate response medium—speech or data. Thus 
ail input points can be serviced through a 
single system and all inputs to the mainframe 
computer converted into the proper 
format. 


from some, locations, but through special 
terminals or electronic cash registers from 
others. Handling both types of authoriza¬ 
tion over one set of lines leads to econo¬ 
mies of scale. , 

For retail stores, a more important fea¬ 
ture of such a system is that no recalls are ne¬ 
cessary when a problem occurs. The credit 
card issuer simply sends a “pick up the 
phone" message to the terminal—which 
can be displayed as a special response code. 
The system switches to the voice mode as 
soon as the sales clerk comes on the line. 


Thus, the communications system is easy 
for retailers to use. 

With the appropriate system, a user can 
modify the manner in which the system 
manages different types of transactions, and 
he can modify the messages and responses 
at any time. These capabilities are particu¬ 
larly important in nonfinancial applica¬ 
tions in which seasonal and detail changes 
are frequent. For example, assume a com¬ 
pany wishes to change the way its system 
answers the phone from “hello*' to “season’s 
greetings" In addition, it may want to 


Voice Response 

Systems-— 

Technology 


to the Rescue 
for Business Users 


A variety of business messages arid transactions 
are simplified when voice response technology 
takes over the telephone lines. 


S. Thomas Emerson 

President 

Periphonics Corporation 
Bohemia, NY 


One Line for Mjite aad Data _ 

A good example of the benefits of han¬ 
dling voice and data on one set of telephone 
lines is in credit authorization applications. 
In this case/a credit card issuer may need to 
certify a sales authorization by telephone 


SPEECH TECHNCXOGYi. JAN/FEB: 1963 






APPLICATIONS 


change the descript ion of an item from "ship¬ 
ped in cases of six" to "shipped in cases of 
twelve." If the system doesn’t allow the user 
to change messages, he must return to the 
system manufacturer fbrchanges, which will 
likely be costly and time-consuming. 

Simple authorization of an action is 
one application area turning increasingly to 
voice response technology. Systems being 
installed today can authorize the accept¬ 
ance of credit cards and checks, repairs 
under warranty and the shipment of mer¬ 
chandise. , 


speak your mind. 








vocabulary development is easy 
with Adda's new vocabulary develop¬ 
ment system, supporting the 

Tl 5220 or a SP-250 
on m teis c* * mds under Ms ii* 
or s>ioo (IKE 696 compatible) 
under CP/M80,* 

the vpp series allows you to code 
unique vocabulary sets for the Tl 5220 
or Cl SP-250 without breaking your 
development budget 

the VPP series features: 

• DMA voice Digitizing and Playback 

• Parameter Extraction and Coding 

• Screen oriented Parameter Editor 

• voice synthesis 

Ask us to send you our informative 
brochure on the vpp Series. For a 
package Including hardware and 
software: 

$3900 

Complete systems are also available. 


IAFM.IID DISMAL SIGNAL ANALY5IS| 

P.0. BOX 1364 Palo AltO, CA. 94301 
(415) 326-7303 

CP/M’Ogitai.iMSMrcn inc: Bis s. inteoec-<nt«. 


FOR INFORMATION CIRCLE 12C ON READER CARD 


Fig. 1 



Operator gives 
_ retailer irv- 
. structionsor 
a second 
person to call 


Without a voice response system, credti card authorisation is a complex, costfy and error- 
prone process. Most errors resuit from the "human interface m —data is tncorreetfy 
entered by an operator or inco r rect data is given to the caller. 


Credit card authorizations illustrate 
how voice response technology gives users 
system flexibility at dramatically reduced 
costs. Issuers of credit cards are subject to 
fraud and misuse of the cards. Tb prevent 
such actions, they set up a complex and 
costly procedure for verifying each use of a 
card. For small sales—low dollar amounts— 
cards are checked by sales clerks using 
periodically published listings of "hot" 
(stolen) cards. High dollar amounts must 
be confirmed by telephone calls to authori¬ 
zation centers—which are rooms foil of 
operators answering phone calls and enter¬ 
ing data into computer terminals (Fig. 1). 

This process is both costly and cumber¬ 
some. Staffing an authorization center to 
deliver service when it is needed presents 
logistical problems, supervision difficulties, 


and high equipment costs. The problems 
are magnified in terms of idle equipment 
standing by to work at peak times or during 
peak seasons. 

lb, eliminate some of these problems, 
issuers have installed either direct authori¬ 
zation links to electronic cash registers or 
have special authorization terminals. But 
these provide only a partial solution Elec¬ 
tronic registers are located only at high- 
volume sales points, and terminal networks 
are expensive to purchase and to service. 
Furthermore, neither completely elimi¬ 
nates the need for authorization centers. 

\foice response technology, either in 
combination with terminals and electronic 
cash registers or acting alone, gives a credit 
card issuer the means to completely auto¬ 
mate his entire operation. Moreover, the 
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issuer need only maintain a small staff to 
handle difficult or unusual calls. 


Fig. 2 


How the Voice Response 

System Works _ 

When a call comes in on a voice response 
system, the system must be able to determine 
whether it is a voice or a data call (voice 
and data enter on the same set of lines). 
The system then automatically switches to 
the appropriate communications mode. 

As illustrated in Fig. 2, a Periphonics 
system answers the phone and “speaks” a 
predetermined greeting by selecting words 
and phrases from its digital memory Then, 
depending on the system’s function, it may 
request the caller s identity—a customer or 
user number—and ask what information 
the caller needs. In an order entry system, 
for example, the question could be whether 
the caller wants to enter, cancel or check the 
statusof an order. The caller responds by 
way oFtfie Tbuch-Tbne dialer on his phone, 
enter^| the code number or letter for the 
functions he or she wants to perform. 

Once the voice response system identi¬ 
fies the caller and his needs, it must locate 
the necessary data base, which is either in 
its owfQnemory or in that of another com¬ 
puter System. It does so by converting the 
Tbuch^lbne inputs into the format of the 
proper data base. The system then accesses 
memory in a manner similar to that used by 
a standard computer terminal. When data 
are returned, the system uses predetermined 
instructions to formulate an answer for the 
caller. ^The words and phrases are drawn 
from its!own memory. An answer is “spo¬ 
ken” over the phone, followed by a second 
set of prompts to continue the transaction. 
This sequence of operations is repeated until 
the reason for the call is satisfied. Some 
systems can also switch the caller to an oper¬ 
ator if the system cannot fulfill the caller's 
request 

At the core of the Periphonics system is 
the T-Comm 80, an intelligent communica¬ 
tions processor. Designed for total network 
control, the processor provides host- 
software compatibility and makes terminal 
communications completely independent 
of the host processor. The latter permits the 
host to concentrate on its primary task, 
processing data. 

TComm 80 can support any combina¬ 
tion of voice response lines, plus asynch- 


Retailer 
calls special 
phone number 


Voice response system 
answers and prompts 
caller identification 
and other information 


Point where - 
error can be 
made 


Retailer enters 
information on , 
phone's Touch-Tone 
dialer 


System 

confirms each entry 


System 
accesses data 


System selects words 
from voice memory to 
use for reply 


* For credit card authorizations, the system I 

gyes the caller an OK gines the reason System * speaks" 

Jor a rejection, or transfers the call to responses* 

a backup operator _ ~ 

A much simpler credit card authorization process is possible using a tpice retyonse 
system. Here, a person enters the loop only in the few instances in which the electro ni cs 
portion cannot provide the necessary information. Note that there is only one point 
where buman 'ertors can be made and that confirmation should virtually eliminate them. 


ronous, synchronous, or SDLC (Synchronous 
Data Link Control) terminals from different 
vendors. It converts all these into a com- 
mon interface and access method with the 
host computer. It also supports communica¬ 
tions with and between up to seven inde¬ 
pendent host systems, either through chan¬ 
nel attachments or through a communica¬ 


tions port. Message switching is based on 
the originating terminal or message content 
In any case, there is no need for host 
intervention. 


A Voice Response Application - 

A major oil company with credit card 


Dr S. Thomas Emerson is the president of 
Periphonics Corporation, a leading manu - 
jdctwvr of voice response systems A found¬ 
er cf the company be bold several patents 
covering its speech storage and generation 
technology Earlier, Dr. Emerson held a 
researebposition witbBrookbavenNational 
Laboratory Upton, NY He earned a BS 
degree in physics from the Massachusetts 
Institute cf Tkcbnology and MA and PhD 
degrees in physics from Rice University 
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Making a Computer Talk 


T HE TWD KEY HECTORS in the commer- 
cial acceptance of a voice response 
system are the quality of its voice and the 
system's ability to accurately and economi¬ 
cally issue spoken responses to a large num¬ 
ber of telephone lines simultaneously. 

Tb create a high-quality system voice, 
ReriphonJcs employs a live-step process. The 
process is built around special recording 
studios and equipment designed primarily 
for that purpose. First, starting with a script 


Iblephone 
line " 


of all phrases and words that the system 
needs to “speak,” trained audio technicians 
reduce the script to its recording format 
Thai means -eliminating ail redundancies, 
and duplications. Second, the recording 
script is recorded by a trained speaker. Dur¬ 
ing the recording session, each word— 
called an audio item—is recorded about 15 
times. 

Third, using special equipment, the- 
recorded words and phrases ate electroni- 
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memory 


caily edited. Then the best version of each 
word or phrase is selected for actual system 
use and adjusted forpitch, tone, and volume 
Fourth, the final recorded version of the 
words and phrases is edited further to elimi¬ 
nate extraneous voice and mouth sounds 
and adjusted to the bandwidth of the tele¬ 
phone system. 

At this point, the recording is still in an 
analog-signal format. In the fifth step, 
through a special encoding process, the ana¬ 
log signals are convened imo digital form 
and stored on floppy disks, each holding 
about 24 seconds of speech. The disks 
("diskettes”) are used to load the vocabu¬ 
lary into the system s solid-state memory 

High-quality digitized speech requires 
high data transfer rates—typically 56 
kbits/s for each connected phone line. An 
independent voice response controller man¬ 
ages; the transfer of this digital data. The 
ability of the voice response controller to 
provide parallel data transfer to many con¬ 
nected telephone line interfeces is essential 
. fora system which can hold many simultane¬ 
ous "conversations” without degrading the 
quality of speech or any single line. 

The central processing unit receives 
decoded DTMF tone inputs from the individ¬ 
ual telephone line interface cards. It "speaks” 
the response to the appropriate telephone 
line by providing the voice response con¬ 
troller with parameters which specify voice 
response vocabulary items to be played bade. 
A vocabulary item can vary in duration from 
135. ms to 17 $ and is specified to the 
voice controller by just 3 parameter bytes 
received from the CPU. Sentences are com¬ 
posed of concatenated items. 

The voice memory is organized imo 
tracks and streams as shown. Each track 
contains 17 s of speech information. Hacks 
are composed of streams, each containing 
135 ms of speech information. Thus 128 
streams make up one track. Thick informa¬ 
tion is fed to a PWM (puise-wkkh modu- 
lation)decoder which convem time-varying 
signals into amplitude-varying signals suita¬ 
ble for transmission over the phone lines. 
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| operations in the Midwest was handling 
| 300,000 calls a month at its authorization 

center. That required a staff of 44 operators, 
plus supervisors. The authorization process 
contained four critical points that, are sub¬ 
ject to errors, and three out of the four were 
subject to human error (see Fig. 1 again). 

With the cost of gasoline rising, the oil 
company was faced with two obvious 
choices. The first was to rapidly increase the 
center’s capacity That would require addi¬ 
tional staff, more equipment, and larger 
facilities. The second choice was to liaise the 
"floor limit"—the sale amount for which 
the gas station must phone the center and 
obtain authorization before accepting the 
customer’s card. However, an estimate of 
raising the floor limit by $10 predicted that 
“bad “card" losses would double. 

Since the company had over 17,000 
outlet, the cost of inkallinga sufficient hum- 
berlof terminals and support communica- 
tior&Jines to handle the expected increase 
in cs$s was prohibitive. 

Periphonics installed the voice response 
credit card authorization system shown in 
Fig.4for the oil company in the foil of 1981. 
Within 60 days the system was handling 
400|p)0 calls a month—a 25% increase—but 
withfj staff of just 11 operators (down from 
the previous 44). The cost per call dropped 
by $Q% and the bad-card acceptance rate 
hacfalso Men. In fact, operating cost sav- 
ingsipaid for the system in less than six 
mogShs. 

There are two interesting aspects to the 
storyi First, one of the supposed drawbacks 
of kftce response technology fa its de¬ 
pendence on tone-generating telephones. 
The oil company gave its dealers two op¬ 
tions: either install tone-generating phones 
or purchase low-cost adapters. After one 
month, ail but a handful of outlets were on 
the system. The second aspect illustrates 
how dramatic industry acceptance becomes 
when a system fa effectively designed and 
implemented Since the first installation, 
Periphonics has installed similar systems 
for six of the seven major oil companies 
in the US. 

Voice Response In Order Entry 

For most companies, order processing 
is a time-consuming, expensive operation. 
Customers must till out forms and mail them. 
Upon receipt, the envelopes must be 


opened, checked, and key-punched into the 
order entry system. In addition to the costs 
and possible errors involved, the company 
always works with old data in calculating 
inventory and cash flow in that it is always 
making assumptions about orders in the 
mail based on past experience. 

One solution to the problem is a tele¬ 
phone order-taking system in which ope 
rators sit at computer terminals and take 
orders over the phone. This approach elim¬ 
inates the uncertainly about what fa in the 
mail but it imposes extensive costs similar 
to those of the credit card authorization 
centers. 

A better solution is voice response 
technology. Using different access codes for 
customers, sales people, and managers, 
voice response systems automatically accept, 
confirm, change, delete, and report on or¬ 
ders without the expensive terminals and 
communications lines of authorization cen¬ 
ters. The key features of Periphonics’ 
voice response systems—the ability to han¬ 
dle voice and data on one set of tines and 
the means to alter transaction and message 
content—are particularly important in or-, 
der entry applications. For example, com¬ 
panies can give preferred customers termi¬ 
nals for high-volume ordering and change 
the content of the call and the responses to 
it when products or prices are altered 

A major US. pharmaceutical company, 
for instance, found that voice response 
significantly increased order speed while 
reducing both costs and errors. The key to 
this success fa the quality of the system's 
voice. Previously, the company used a small. 
system having a very .mechanical voice 
quality. Consequently, it was avoided by 
sales staff and customers alike. The installa¬ 
tion of a high-quality voice plus the other 
features of voice response technology made 
the difference. Hie hew system now han¬ 
dles a large percentage of the company’s 
orders without order forms or the assis¬ 
tance of operators. 

Interestingly, the new system also, 
changed ordering patterns. For example, 
the company began to receive orders dur¬ 
ing the middle of the night. The reason was 
that hospitals transferred the supply and 
ordering tasks from their overloaded day 
pharmacists to their night pharmacists. Not 
only was the day-shift workload eased, but 
orders often arrived at the pharmaceutical 
company one day earlier. 
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Voice Response Ranges 

Par and Wide _ 

\bice response technology has found its way 
into a wide variety of business and non¬ 
business applications. In the government 
area, people in Clark County Nev, report for 
. jury duty by calling a voice response system, 

, rather than sitting in a juror’s waiting room. 
This scheme saves money for the county 
and is less annoying to jurors. 

Several retail-score chains use voice 
response to report store performance, get¬ 
ting the information to management faster 
and more accurately Major automobile man¬ 
ufacturers use such systems to validate the 
status of warranties and vehicle recalls. 

Several airlines have found voice re¬ 
sponse an effective tool for taking reserva¬ 
tions from their best customers and fix locat¬ 
ing lost baggage. Cable TV operators are 
turning to voice response to take orders for 
programming changes from subscribers and 
to offer advertisers efficient telephone order- 
taking service. 

Bankers around the country find voice 
response a logical alternative and en¬ 
hancement to automatic teller machine 
networks. It gives consumers access to 
account information and provides the abil¬ 
ity to transfer funds and make inquiries with¬ 
out visiting a branch. Some banks have 
opened systems to the public for receiving 
automatic interest-rate quotations. In 
Ecuador, the Banco del Padffco uses the 
technology to provide a wide range of 
in-office and bank-at-home services. One 
service fa a direct computer link to the SWIFT 
international banking network, which per¬ 
mits a person in Ecuador to sit in his home 
and, using the bank's voice response system, 
trade,shares on European exchanges. 

The keys to these successes stem from 
the technology's cost-effectiveness and its 
ability to respond in a dear, understandable, 
humanlike voice. Of course, voice response 
technology cannot exist alone, nor is It the 
complete solution to all problems. But It 
enhances and works with other data-emry 
equipment to provide a full set of data com¬ 
munications alternatives to the business 
community, gg 

FOR FURTHER INFORMATION 

Contact Dr S. Thomas Emerson, President, Peri¬ 
phonics Corporation, 4000 Veterans Memorial 
Highway Bohemia, NY 11716; (516) 467-0500. 
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United States District Court, 

E.D. Pennsylvania. 

Ronald A. KATZ, Technology Licensing, L.P., and 
MCI Telecommunications 
Corporation, Plaintiffs, 
v. 

AT & T CORPORATION, et al., Defendants. 
No. CIV. A. 97-4453. 

Aug. 26, 1999. 


Owner of patents for interactive voice response 
system sued telephone company for infringement. 
The District -Court, Lowell A. Reed, Jr., Senior 
District Judge, construed claim language. 

Claims construed. 


~~= West Headnotes 

Frill Patents < Q= :> 314(5) 

r^ 291k314(5) Most Cited Cases 

^Construction of patent claims is exclusively within 
^"province of court to determine as matter of law. 

* 121 Patents €=>159 

^* 29lkl59 Most Cited Cases 

: Jj21 Patents '€=>165(1) 
iU 291kl65(l) Most Cited Cases 

f 7*121 Patents €=>167(1) 

29 lk 167(1) Most Cited Cases 

J21 Patents €=>168(2.1) 

29lkl68(2.1) ; Most Cited Cases 

In. construing patent claim, court should consider 
claim language, specification, and, if offered, 
prosecution history, which are collectively 
considered intrinsic evidence of meaning of claim 
terms; under, some circumstances, court may also 
consult evidence extrinsic to patent, such as technical 
, dictionaries or expert testimony as to how those 
skilled in relevant art -under consideration would 
interpret claims. 

[31 Patents €=>161 
'291 k 161 Most Cited Cases 


Absent special and particular definition created by 
patent applicant, term in patent claim is construed to 
mean what person of ordinary skill in art at time of 
invention would have understood term to mean. 

]41 Patents €=>157(1) 

29lkl57(1) Most Cited Cases 

Unless otherwise compelled, court should give full 
effect to ordinary meaning of patent claim terms, 
even if terms are broad. 

151 Patents €=>162 

29lkl62 Most Cited Cases 

151 Patents €=>167(1) 

291kl67(l) Most Cited Cases 

151 Patents €=>168(2.1) 

291kl68(2.1) Most Cited Cases 

Once court construing, patent terms has determined 
ordinary meaning of the claim term, it must also 
consider specification and prosecution history to 
determine if patentee used term in manner 
inconsistent with its ordinary meaning. 

161 Patents €=>167(1.1) 

29 Ik 167(1.1) Most Cited Cases 

One may not read limitation into patent claim from 
written description, but one may look to written 
description to define term already in claim limitation,, 
for claim must be read in view of specification of 
which it is part. 

121 Patents €=>167(1) 

291kl67(l) Most Cited Cases 

While additional limitations may not be imported into 
patent claim from specification, court may construe 
limitation specifically recited in claim in light of 
specification. 

181 Patents €=>167(1.1) 

291 kl67( 1.1) Most Cited Cases 

■ In. order to inject definition into patent claim from 
written description, claim must explicitly contain 
term in need of definition. 

12l Patents €=>167(1.1) 

29Ik 167(1.1) Most Cited Cases 
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Patent claim term should not be narrowed by content 
of specification unless language of claim invites 
reference to those sources. 

riOl Patents €=>162 

291kl62 Most Cited Cases 

Patent claim term may be given definition other than 
its ordinary meaning if patentee chooses to be his or 
her own lexicographer by explicitly setting forth 
definition in specification, or if terms chosen by 
patentee so deprive claim of clarity that there is no 
means by which scope of claim may be ascertained 
from language used. 

Ull Patents €=>168(2.1) 

29 lkl68(2.1) Most Cited Cases 

Prosecution history cannot enlarge, diminish, or vary 
limitations in patent claims. 

1121 Patents €=>168(2.1) 

fj291kl68(2.1) Most Cited Cases 

gfcourt construing patent claim may consider prior art 
^ited in prosecution history, which may contain clues 
Mis to what claim does not cover. 

|IJ 

5ll31 Patents €=>168(2.1) 

^g9lkl68(2.1) Most Cited Cases 

- 

* If patent applicant takes position before Patent and 
^Trademark Office, such that competitor would 
flfleasonably believe that applicant had surrendered 
Relevant subject matter, applicant may be barred from 
i asserting inconsistent position when issued patent is 
^subsequently construed. 

fl41 Patents €=>168(2.1) 

29lk 168(2.1) Most Cited Cases 

Unless altering claim language to escape examiner 
rejection, patent applicant only limits claims during 
prosecution by clearly disavowing claim coverage, 
that is, by making statement that concedes or 
disclaims coverage of claims at issue based on piece 
of prior art. 

1151 Patents €=>159 

291 kl59 Most Cited Cases 

Extrinsic evidence is to be used for court's 
understanding of patent, not for purpose of varying or 
contradicting claim terms. 


1161 Patents £^>159 

29lkl59 Most Cited Cases 

Extrinsic evidence may be consulted if court is not 
familiar with terminology of art in which patent is 
written, but it should not be consulted to clarify 
ambiguity in claim terms. 

1121 Patents €=>159 

29Ik 159 Most Cited Gases 

Where patent documents are unambiguous, expert 
testimony regarding meaning of claim is entitled to 
no weight. 

1181 Patents €=>ioi(8) 

29-lklO 1(8) Most Cited Cases 

Presumption that use: of term "means" in patent claim 
invokes means plus function limitations may be 
rebutted if claim recites .no function which 
corresponds, or if claim recites function but also 
recites sufficient structure or material for performing 
claimed function. 35 U.S.C.A. $ 112 . 

1191 Patents €=>101(8) 

291kf 01(8) Most Cited Cases 

Structural term in patent claim need not connote 
precise physical structure to those of ordinary skill in 
art in order to avoid means-plus-function analysis, so 
long as it conveys variety of structures that are 
‘ referred to by that term. 35 U.S:C.A. § 112 . 

1201 Patents €=>226.7 

291k226.7 Most Cited Cases . 

If structure is defined in patent specification in way 
unrelated to recited function in means-plus-function 
clause in claim, those additional aspects of structure 
should not be read as limiting scope of means clause. 
35 U.S.C.A. S 112 . * l ' ■ _ 

I2ji Patents €=>ioi(8) . 

291kl01(8) Most Cited Cases 

. In construing means plus function claims, generally a 
court should not import function of working device 
or preferred embodiment into claims as part of 
"means" rif such function is not, part of function 
recited iri claims. 35 U.S.C.A: $ 112 .., 1 

1221 Patents €=>iqi(2) 

291kl01(2) Most Cited Cases 
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"Communication facility," called for in patent claims 
for interactive voice response system, was that part of 
telephone network that enabled caller to connect to 
patented system; term did not encompass elements or 
processes ofr entire public switched telephone 
network, or require that system be operated only 
. outside network. 

1231 Patents €=>101(2) 

291kl01(2) Most Cited Cases 

"Interface structure" for analysis control system, 
called for in patent claims for interactive voice 
response system, referred to hardware and software 
required to connect processors upon which system 
was running to communication facility such that 
information from facility and remote terminals could 
be provided to and received by system; in context, 
phrase also included meahs to perform specific 
function of providing „ caller data signals 
representative of data developed^at remote terminals, 
and means to perform specific function of receiving 
. stalling number identification data. 

03241 Patents €=>101(8) 

f*291kl01(8) Most Cited Cases 

m l 

Critical factor in determining whether term in patent 
l^blaim limitation which does not invoke "means for" 
language is subject to means-plus-function analysis 
Htiespite contrary presumption is whether term brings 
5 to mind set of structures to those of ordinary skill in 
^%rt, and not whether term is written in functional 
pjanguage. 35 U.S.C.A, § 112 . 

Ui25] Patents €=>101(2) 

J]291kl01(2) Most Cited Cases 

"Means to provide caller data signals" and "means to 
receive calling number identification data,” called for 
in patent claims for interactive voice response 
system, were limited to disclosed structures which 
specifically performed those functions. 35 U.S.C.A. 
S 112 . 

1261 Patents €=>101(2) 

291 k 101(23 Most Cited Cases 

"Voice generator" for analysis control system, called 
for in patent claims for interactive voice response 
system, meant device , for generating vocal 
, instructions or prompts to individual callers at remote 
terminals. 

1271 Patents €=>101(2) 
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291kl01(2) Most Cited Cases 

"Record structure" for analysis control system, called 
for in patent claims for interactive voice response 
system, referred to means for entering or making use 
of files, but did not delineate or restrict types of 
functions that could be performed on files once they 
were accessed. 

1281 Patents €=>iqi(2) 

291klQl(2) Most Cited Cases 


1291 Patents €=>101(2) 

* 29lk 101(2) Most Cited Cases 

"Means for selecting," called for in patent claims for 
interactive voice response system, was limited to 
disclosed structures which specifically performed 
function of selecting format based on called number. 
35 U.S.C.A. $ 112 . 

1301 Patents €=>101(2) 

291kl01(2) Most Cited Cases 

"Switching structure" for analysis control system, 
called for in patent claims for interactive voice 
response system,, meant device, including hardware 
and associated software, that could switch or route 
telephone calls or signals from one location or 
^ connection to another. 

1311 Patents €=>101(2) 

291kl01(2) Most Cited Cases 

"Record testing structure" for, analysis control 
system, called for in patent claims for interactive 
voice response system, was limited to disclosed 
structures which specifically performed function of 
receiving and testing signals against stored data. 35 
U.S.C.A. S 112 ;. 

1321 Patents €=>101(2) 

* 291 kl01(2) Most Cited Cases 

Term "processing,v called for in patent claims for 
interactive voice response system, meant 
manipulation of data which performed some 
operation or sequence of operations on data. 


"Qualification structure" for analysis control system, 
called for in patent claims for interactive voice 
response system, was limited to disclosed structures 
which performed function of controlling access to 
system by individual callers. 35 U.S.C.A. $ 112 . 
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1331 Patents €=>101(2) 

291k101(2~) Most Cited Cases 

Term "format," called for in patent claims for 
interactive voice response system, meant computer 
program that set forth content and sequence of steps 
to gather information from and convey information to 
callers through pre-recorded voice prompts and 
messages. 

1341 Patents €=101(2) 

291kl01(2) Most Cited Cases 

"Multiple formats" or "plurality of formats," called 
for in patent claims for interactive voice response 
system, meant more than one format; terms did not 
.include subroutines or branching within single 
format. 

1351 Patents €=101(2) 

291 k 101 (2) Most Cited Cases 

"Remote terminals," called for in patent claims for 
interactive voice response system, meant devices or 
instruments ,for connecting callers to telephone 
network for voice and digital communication, 
including, but not limited to, conventional 
telephones. 

1361 Patents €=101(2) 

291klOU2) Most Cited Cases 

"DNIS" and "called number identification data," 
called for in patent claims for interactive voice 
response system, were synonymous, and meant signal 
or data that identified number called. 

1371 Patents €—'101(2) 

291klOK2) Most Cited Cases 

"ANI" and "calling number identification data," 
called for in patent claims for interactive voice 
response system, were synonymous, and meant signal 
that identified calling number, i.e., number from 
which call originated. 

1381 Patents €=101(2) 

291kl01(2) Most Cited Cases 

"In-band" or "out-of-band" signaling, called for in 
patent claims for interactive voice response system, 
did not require or exclude any particular manner of 
transmission or type of signaling. 


291klOK2) Most Cited Cases 

"Consumable participation key," called for in patent 
claims for interactive voice response system, meant 
number or word that allowed caller access to service 
or part of service predefined limited number of times 
and which could not be refreshed or recharged. 

1401 Patents €=101(2) 

291kl01f2i Most Cited Cases 

"Limit on use," called for in patent claims for 
interactive voice response system, meant control that 
limited caller's access to service based on some 
predetermined method of measuring level of use; 
term was hot restricted to specific method of 
measuring use, such as. limited number of accesses 
into system. 

1411 Patents €=101(2) 

291kl01(2) Most Cited Cases 

"Products carrying participation numbers," called for 
in patent claims for interactive voice response 
system, meant physical items sold or exchanged in 
commercial setting which carried number allowing 
participation in system. 

1421 Patents €=101(2) 

291k101(21 Most Cited Cases 

"Accounting data," called for in patent claims for 
interactive voice response system, meant information 
relating to computation of data. 

1431 Patents €=101(2) 

291kl01(2) Most Cited Cases 

"Operations of an interface," referred to in patent 
claims for interactive voice response system, meant 
processes, activities, or functions of interactive 
connection between processors upon which system 
was running, communication facility, and callers; 
phrase did not require that system be running one of 
the formats disclosed in the specifications. 

1441 Patents €=101(2) 

291kl01('2’) Most Cited Cases 

"Answer data,", called for in patent claims for 
interactive voice response system, meant responses 
from callers to vocal questions or prompts. 

1451 Patents €=101(2) 

291kl01(2) Most Cited Cases 
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"Testing the selected format," called for in patent 
claims for interactive voice response system, meant 
method by which it was determined whether any 
conditions associated with format that had been 
selected by call data signals were satisfied. 

1461 Patents €==>101(11) 

291 k 101 n n Most Cited Cases 

Where plain meaning of method claim language 
indicates sequential nature to claim steps and 
specification does not suggest otherwise, steps must 
be performed in order written in claim. 

1471 Patents €=>101(11) 

291 k 101 (11) Most Cited Cases 

Basic steps listed in method claims of patents for 
interactive voice response system, i.e., receiving call 
data signals, selecting format, testing selected format, 
_and conditionally interfacing, had to be performed 
^■sequentially; additional steps listed in claims, 
^=1 however, did not have to be performed in any 
PS particular order. 

W148] Patents €=>101(2) 

■!j 291kl01(2) Most Cited Cases 

’’Call data signals," called for in testing step of patent 
T claims for interactive voice response system, referred 
to number from which call originated. 

-1491 Patents €=>101(2) 

^ 29^101(2) Most Cited Cases 

*JJ 1 

:<i S "Conditionally interfacing," referred to in patent 
iM claims for interactive voice response system, meant 
connecting call to selected format once any 
conditions associated with that format had been 
satisfied. 

1501 Patents €=>101(2) 

291k 101(2) Most Cited Cases 

"Live Operator Attended Terminals," called for in 
patent claims for interactive voice response system, 
did not require that prompts displayed at operating 
stations be identical to vocal prompts used in 
automated formats. 

1511 Patents €=>101(2) 

291 kl 01(2) Most Cited Cases 

"Selecting a processing format" step, referred to in 


patent claims for interactive voice response system, 
was controlled solely by called number. 

1521 Patents €=>101(2) 

291klOK2) Most Cited Cases 

"Demographic conditions," referred to in patent claim 
for interactive voice response system, meant 
conditions used to limit call based on caller's 
geographic area. 

[531 Patents €=>101(2) 

291kl01(2) Most Cited Cases 

"Means for directly forwarding," called for in patent 
claim for interactive voice response system, was 
limited to disclosed structures which^ specifically 
performed function of directly forwarding call from 
remote terminal to live operator-attended terminal 
when remote terminal from which caller was calling 
was not technically capable of digitally providing 
data. 35 U.S.C.A, $ 112 . 

1541 Patents €=^101(2) 

291kl01f2) Most Cited Cases 

"First response unit means," called for in patent 
claims for interactive voice response system, referred 
to audio response units. 

1551 Patents €=>101(2) 

291kl01(2) Most Cited Cases 

"Qualification means," called for in patent claim for 
interactive i voice response system,, was limited to 
disclosed structures which specifically performed 
function preliminarily qualifying callers from remote 
terminals for connection to interface processors, 1 and 
software required to perform said qualifying. 35 
U.S.C.A. 8 112 . 

1561 Patents €=>101(2) 

291 k 101 (2) Most Cited Cases 

"Second response unit means for receiving calls in a 
second call mode," called for in patent claim for 
interactive voice response system, meant call mode, 
such as 900 call mode or area code mode, other than 
800 call mode. 

157] Patents €=>165(4) 

291 kl65(4) Most Cited Cases 

Whether preamble imposes additional limitation on 
patent claim depends; on 1 whether it is structural or 
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mere statement of purpose or use of invention. 

1581 Patents €=>101(2) 

, 291kl01(2) Most Cited Cases 

"Means for processing calls in an interface format," 
called for in patent claim for interactive voice 
response system, was limited to disclosed structures 
which specifically performed that function. 35 
- U.S.C.A. § 112 . 

1591 Patents €=>101(2) 

* 29 lk 101(2) Most Cited Cases 

"Memory means for storing caller cues and use 
indications," called for in patent claim for interactive 
voice response system, meant computer hardware 
that stored questions or prompts which were given to 
caller. 

1601 Patents €=^101(2) 

291kl01(2) Most Cited Cases 

\J" Means for selecting a current caller cue," called for 

'rpin patent claim for interactive voice response system, 

Swas limited to disclosed .structures and associated 

^software which specifically performed function of 

^selecting current caller cue from memory under 

^control of identification signals and use indications. 

U.S.C.A. 6 112. 

- 

f Patents €=>328(2) 

H 291k328(2) Most Cited Cases 

■SS s 

rS4.930.150 . 5,128.984, .5.255.309 . 5,351,285, 

^j5,561,707 . 5.684,863 . Cited. 

£|*588 Robert T. Haslam . Sarah E. Mitchell , Heller 
r^Ehrman, White & McAufliffe, LLP, Palo Alto, CA, 
Carl S. Nadler , Jenner & Block, Washington, DC, 
Bradford P. Lyerla, Ryndak & Lyerla, Chicago IL, 

, for Plaintiffs. 

Matthew J. Siembieda . Timothy D. Katsiff , Blank 
Rome Comisky & McCauley, Philadelphia, PA, 
Thomas D. Rein . Douglas I. Lewis , Russell E. Cass, 
Lisa A. Schneider, Andrew J. Wu, Sidley & Austin, 
Chicago, IL, Mark D. Wegener, Matthew J. Moore, 
Howrey & Simon, Washington, DC, Fred T. 
Magaziner . Martin J. Black, Abbe F, Fletman. Wolf, 
Block, Schorr and Soliscohen, LLP, Philadelphia, 
PA, for Defendants. 

CONCL USIONS OF LA W REGARDING PA TENT 
CLAIM CONSTRUCTION 


LOWELL A. REED. Jr. . Senior District Judge. 

Ronald A. Katz ("Katz") is the inventor in a large 
body of patents dealing with telephonic interactive 
. voice applications. The plaintiffs, Ronald A. Katz 
Technology Licencing, L.P. and MCI 
Telecommunications Corporation, filed this patent 
infringement suit against AT & J Corporation, AT & 
T Universal Card Services Corporation, and AT & T 
American Transtech, Inc., alleging that the 
defendants are infringing a number of Katz’s patents. 
In total, over 400 patent claims are at issue in this 
lawsuit. Because of the complexity and size of the 
case, the Court ordered that the parties designate a set 
of approximately seventeen claims to be construed at 
a Markman hearing. The plaintiffs designated twenty 
claims, including Claims 33, 44, 93, 104, 117, and 
192 of the 5,561, 707 patent (the ’707 patent) . Claims 
*589 49, 50, 65, 79, 171, and 190 of the 5,684,863 
patent (the *863 patent) . Claim 51 of the 5,255,309 
patent (the ’309 patent) . Claim 15 of the 4.930, 150 
patent (the ’150 patent). Claims 17, 20, 24, and 77 of 
the 5.351. 285 patent (the *285 patent) , and Claims 4 
and 15 of the 5.128 .984 patent (the *984 patent) . 

A Markman hearing was held from through June 4, 
1999, in which the parties presented expert testimony 
and oral argument as to the proper construction of the 
disputed claim language in the twenty claims at issue. 
The parties also submitted a series of briefs and 
proposed claim constructions to the Court, all of 
which were considered by this Court in making the 
claim constructiohs^that follow. On each claim term 
to be construed, the parties have submitted many 
arguments and have, pointed to many portions of the 
intrinsic and extrinsic record in their briefs,, in their 
proposed' claim constructions, and in their oral 
presentations. While the Court has considered all of 
the arguments and citations of the parties, I may not 
reiterate all of them in full for each claim term. 

I. THE LAW OF PATENT CLAIM 
CONSTRUCTION 

In general, a patent must describe the scope of the 
patentee's; invention so as to "secure to [the patentee] 
all to which he is entitled, [and]'to apprise the public 
of what is still open to them." Markman v. Westview 
Instruments , Inc., 517 U.S. 370, 373. 116 S.Ct. I384. 
134 L.Ed.2d 577 (1996) (internal quotation omitted). 
This is accomplished through the specification of the 
patent, which should describe the invention in clear 
terms so that a person in the art of the patent may 
make and use the invention, and the claims of the 
’patent, which should "particularly poin[t] out and 
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distinctly clai[m] the subject matter which the 
- applicant regards as his invention." 35 U.S.C. $ 112 . 

f 11121 In Markman v. Westview Instruments. Inc., the 
Supreme Court, affirming the Court of Appeals for 
the Federal Circuit, held that construction of patent 
claims is exclusively within the province of the court 
to determine as a matter of law. 517 U,S. at 372: 116 
S.Ct. 1384. To complete the task of claim 
construction, a court may draw on the canons of 
construction that can be sifted from the decisions of 
the Court of Appeals for the Federal Circuit spanning 
before Markman and beyond. In construing the 
claims of a patent, a court should consider the claim 
language, the specification, and, if offered, the 
prosecution history, which are collectively 
considered intrinsic evidence of the meaning of the 
claim terms. See Markman v. Westview Instruments. 
Inc .. 52 F,3d 967, 979 fFed.Cir.1995) . As the public 
record before the Patent and Trademark Office 
("PTO") upon which the public is entitled to rely, the 
intrinsic evidence is the^most important source for 
^determining the meaning of claim terms. See 
Ci Vitronics Corporation v, Conce'ptronic, Inc.. 90 F.3d 
y 1576. 1582/1583 fFed.Cir.1996) . Under some 
^circumstances, a court may also consult evidence 
Tf ,extrinsic to the patent, such as technical dictionaries 
!r!or expert testimony as to how those skilled’in the 
Irrelevant art under consideration would interpret the 
y-claims. /d 

i A. CLAIM LANGUAGE 

fl! 12] Because the scope of the rights conveyed to the * 
patentee is defined by the claims, claim construction 
i?’:"begins and ends in all cases with the actual words of 
^Tthe claim." Renishaw PLC v. Marposs Societa' per 
f^ Azioni. 158 F.3d 1243, 1248 (Fed.Cir.1998) ,' In 
^construing the terms of a claim, "the focus is on the 
objective test of what one of ordinary skill in the art 
at, the time of the invention would have understood 
the term to ! mean." Markman, 52 F.3d at 987. 
"Absent a special and particular definition created by 
the patent applicant, terms in a claim are to be given 
their ordinary, and accustomed meaning." Renishaw , 
158 F.3d at 1249. 

*590 J4] Unless otherwise compelled, a court should 
give full effect to the ordinary meaning of claim 
terms, even if the terms are broad. See Johnson 
Worldwide Associates, Inc, v. Zebco Corporation. 
175 F.3d 985. 989 (Fed.Cir.1999) . "General 
descriptive terms will prdinarily by given their full 
meaning; modifiers will not be added to broad terms 
standing alone." Id_ 


[51 The specification, the prosecution history, and in 
some situations the, extrinsic evidence may confirm 
the ordinary meaning of the claim terms or may 
provide a special meaning for the claim terms. See 
Renishaw, 158 F.3d at 1248. Thus, once a court has 
determined the ordinary meaning of the claim terms, 
it must also consider the specification and 
prosecution history to determine if the patentee used, 
any terms in a manner inconsistent with their 
ordinary meaning. See Vitronics . 90 F.3d at 1582. 

B. SPECIFICATION 

- F6imr8ir91 While terms are generally given their 
ordinary meaning, "[c]laims must be read in view of 
the specification, of which they are a part." 
Markman, 52 F.3d at 979: see also Phonometrics, 
Inc . v. Northern Telecom Inc., 133 F.3d 1459. 1466 
(Fed.Cir: 1998) ("Although claims are not necessarily 
restricted in scope to what is shown in a preferred 
embodiment, neither are the specifics of the preferred 
embodiment irrelevant to the correct meaning of 
claim limitations."). The relationship between the 
claims arid the specification is illustrated by the 
following pair of claim construction canons: "(a) one 
may not read a limitation into a claim from the 
written description, but (b) one may look to the 
written description to define a term already in a claim 
limitation, for a claim must be read in view of the 
specification of which it is a part." Renishaw PLC v. 
Marposs Societa' per Azioni , 158 F.3d 1243. 1248 
TFed.Cir.1998) . While additional limitations may 
not be imported into a claim from the specification, a 
court may construe a limitation specifically recited in 
a claim in light of the specification. See 
Phonometrics , Inc, v. Northern Telecom Inc 133 
F.3d 1459. 1466 fFed.Cir.1998) . Thus, in order to 
inject a definition into a claim from the written 
description, the claim must explicitly contain a term 
in need of definition. See Renishaw, 158 F,3d at 
1248, 1252 (noting that passages referring to the 
preferred embodiment cannot be read into the claim 
, without some "hpok"). Further, claim terms should 
not be narrowed by the content of the specification 
"unless the language of the claims invites reference to 
those sources." Johnson Worldwide . 175 F.3d 985. 
990 (noting that there "must be a textual reference in 
the actual language, of the claim with which to 
associate a proffered claim construction"). 

[101 The Johnson Worldwide court noted two 
.specific situations in which a claim term may be 
given a definition other than its ordinary meaning: (1) 
if a patentee chooses to be his or her own 
lexicographer by explicitly setting forth the definition 
for a claim term, or (2) if "the terms chosen by the 
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patentee so deprive the claim of clarity that there is 
no means by which the scope of the claim may be 
ascertained from the language used." 175 F.3d at 
990. In these situations, reference should be made to 
the specifications to determine the meaning of the 
claims. 

Because a patentee is free to be his own 
lexicographer, the specifications may serve as 
dictionary for certain terms in the claims. - Markman, 
52 F.3d at 979-80. However, in order for a patentee 
to assign a special definition to a claim term, he or 
she must do so clearly in the specification. 
Markman. 52 F.3d at 980: see also Renishaw. 158 
F.3d at 1249 ; (noting that a "patentee's lexicography 
must, of course, appear 'with reasonable clarity, 
deliberateness, and precision' before it can affect the 
claim") (quoting In re Paulsen. 30 F.3d 14 75. 1480 
(Fed.Cir. 1994V) . "Without an express intent to impart 
a novel meaning to claim terms, an inventor's claim 
terms *591 take on their ordinary meaning." York 
Products. Inc, v. Central Tractor Farm & Family 
S Center. 99 F.3d 1568. 1572 fFed.Cir.1996): see also 
Vitronics. 90 F.3d at 1582 ("Although words in a 
gj claim are generally given their ordinary and 
f4 customary meaning, a patentee may choose to be his 
h own lexicographer and use terms in a manner other 
V s ; than their ordinary meaning, as long as the special 
y? definition of the term is clearly stated in the patent 
y '■ specification or file history."). Thus, if a term is 
43 used in a variety of ways by the patentee in the 
specification, this may be indicative of the breadth of 
M- the.term, rather than a limited definition. See 
r! I Johnson Worldwide. 175 F.3d 985, 990-91 

j=i (distinguishing Laitram Corn, v. Morehouse 
V = Industries. Inc.. 143 F.3d 1456. 1463 (Fed .Cir.1998) 
on the ground that in that case a narrow interpretation 
ft was compelled because of unambiguous language in 
the specification made clear that the claim language 
had only one interpretation). 

As for the second situation discussed in Johnson 
Worldwide, while a court generally construes claim 
terms consistent with their common meaning, a 
"common meaning, such as one expressed in a 
relevant dictionary, that flies in the face of the patent 
disclosure is undeserving of fealty." Renishaw, 158 
F.3d at 1250. Also, a court may also resort to the 
specifications if a claim term lends itself to several 
common meanings; in such a situation "the patent 
disclosure serves to point away from the improper 
meanings and toward the proper meaning." 
Renishaw. 158 F.3d at 1250. 

C. PROSECUTION HISTORY 
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riliri21 The third source of intrinsic evidence that a 
court may consider in understanding the meaning of 
the claims is the prosecution history. However, 
"[a]lthough the prosecution history can and should be 
used to understand the language used in the claims, it 
too cannot ’enlarge, diminish, or vary' the limitations 
in the claims." Markman. 52 F.3d at 980 (quoting 
Goodyear Dental Vulcanite Co. v. Davis, 102 U.S. 
222. 227. 12 Otto 222. 26 L.Ed. 149 (1880)) . A 
court also may consider the prior art cited in the 
prosecution history, which may contain clues as to 
what the claims do not cover. See Vitronics. 90 F.3d 
at 1583. 

ri31f!41 If a patentee takes a position before the 
PTO, such that a "competitor would reasonably 
believe that the applicant had surrendered the 
relevant subject matter," the patentee may be barred 
from asserting an ' inconsistent position on claim 
construction: Cvhor Com, v ."FAS Technologies, Inc., 
138 F.3d 1448. 1457 (Fed.Cir.1998): see also Cole v. 
Kimberlv-Clark Corporation, 102 F.3d 524, 531 
fFed.Cir. 1996V (holding that the patentee was 
estopped from arguing that her "perforation means" 
encompassed "ultrasonic bonded seams" after she 
distinguished references that contained such seams). 
If a patentee distinguishes a reference on multiple 
grounds to the PTO, any one of these may indicate 
the correct construction of a term. See Gentry 
Gallery, Inc, v. Berkline Corporation, 134 F.3d 1473, 
1477 ri. * (Fed.Cir: 1998V However, ”[u]nless 
altering claim .language to escape an examiner 
rejection, a patent applicant only limits claims during 
prosecution by clearly disavowing claim coverage," 
that 'is, by making a statement that concedes or 
disclaims coverage of the claims at issue based on a 
piece of prior art. York Products. 99 F.3d at 1575. 

D. EXTRINSIC EVIDENCE 

ri51fl6iri71 A court may, in its discretion, consider 
extrinsic evidence in order to correctly understand 
and define the language of the claims. See 
Markman. 52 F.3d at 980. ' However, "[ejxtrinsic 
evidence is to be used for the court's understanding of 
the . patent, not for the purpose of varying or 
contradicting the terms of the claims." Markman. 52 
F.3d’ at 981; see also Vitronics. 90 F.3d at 1584. 
Extrinsic evidence may be consulted if the court is 
not familiar with the terminology of art in which the 
, patent is written, but it should not be *592 consulted 
to clarify ambiguity in claim terms. See Markman, 
52 F.3d at 986. "Indeed where the patent documents 
are unambiguous, expert testimony regarding the 
. meaning of a claim is entitled to no weight." 
Vitronics. 90 F.3d at 1584, 
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E. MEANS PLUS FUNCTION LIMITATIONS 

Paragraph 6 of section 112 of 35 U.S.C . provides 
•that: 

An element in a claim for a combination may be 
expressed as a means or step for performing a 
specified function without the recital of structure, 
material, or acts in support thereof, and such claim 
shall be construed to coyer the corresponding 
structure, material,. or acts described in the 
specification and equivalents thereof. 

This provision of the patent statute permits a 
patentee to write a limitation in a combination claim 
as a means for performing a function without reciting 
structure, material, or acts in the limitation. See 
Valmont Industries. Inc, v. Rein ke Mfs. Co.. Inc., 983 
F ?.rl 1039. 1042 (Fed.Ctr.1993) . A patentee who 
invokes this drafting tool is required, however, to 
describe in the patent specification some structure 
which performs the specified function. See Valmont, 
^983 F.2d at 1042. 

J: r 181 If a patentee uses the word "means" in a. claim, 
rlfa presumption arises that he or she used the word to 
^invoke § 112,1 6. Spp Rodime PLC v. Seagate 

Technology. Inc.. 174 F.3d 1294,-Lj02 

fU CFed.Cir. 1999) . There are two ways this 

0": presumption may be rebutted: (1) if a claim term 
C ? uses the word "means” but recites no function which 
... corresponds, or (2) if the>,claim recites a function but 
y also recites sufficient structure or material for 
7 "; performing the claimed function. See Rodime, 174 , 
— F.3d 1294. 1302. It is also possible that a claim 
r\ limitation that does not recite the word "means" may 
'2 be construed under § 112,1 6, despite a presumption 
4^ to the contrary. See Cole v. Kimberly-Clark 
Corporation. 102 F.3d 524. 5 31 (Fed.Cir.1996) 
(citing Raytheon Co. v. Roper Corporation 724 F. 2d 
951.957 fFed.Cir. 1983)) . 

(191 Even if a mechanism is defined in functional 
terms, such as a "filter," "brake", "clamp," or "detent 
mechanism,'" or if it does" not call to mind a single 
well-defined structure, it may not be subject to 
means-plus- function analysis. See Greenberg v. 
Ethicon Endo-Sureerv. Inc.. 91 F .3d 1580, 1583 
fFed.Cir.1996) (noting that "[dictionary definitions 
make clear that the noun 'detent' denotes a type of 
device with a generally understood meaning in the 
mechanical arts, even though the definitions are 
expressed in functional terms" and that ''[i]t is true 
that the term 'detent' does not call to mind a single 
well-defined structure, but the same could be said of 
other commonplace structural terms such as "clamp'. 


or "container" "). In addition, a structural term need 
not connote a precise physical structure to those of 
ordinary skill in the art to avoid a means-plus- 
function analysis, as long as it conveys a variety of 
structures, that are referred to by that term. See 

Personalized Media Communications. LLC _v 

International Trade Commission. 161 F. 3d 696. 704- 
705 fFed.Cir.1998) (noting that "detector" was not a 
generic structural term such as "means,", "element," 
or "device" nor a coined term such as "widget" or 
"ram-a-fram” in deciding that use of the term "digital 
detector" did not subject the limitation to § 112,1 6 
analysis). The critical inquiry is "not simply that a 
[mechanism], is defined in terms of what it does, but 
that the term, as the name for structure, has a 
reasonably well understood meaning in the art.” 

■ Greenbere v. Ethicon Endo-Surgery. Inc., 91 F.3d 
1580. 1583 fFed.Cir.1996) . 

Once the court has determined that a claim limitation 
is written in means plus function form, the court must 
define what the "means" are in the claim. The first 
step is to determine the function that the *593 
claimed means performs. See Rodime. 174 F.3d 
1294. 1302. The claim language must link the term 
"means" to a function or the limitation is not subject 
to 112, 1 6. See York Products. Inc, v. Central 
Tractor Farm & Family Center, 99 F.3d 1568. 1574 
fFed.Cir.1996) . Next, the court must determine what 
structure, material, or acts disclosed in the 
specification correspond to the word "means." See 
Chiuminatta Concrete Concepts. Inc, v . Cardinal 
Industries!Inc.. 145 F.3d 1303. 1308 (Fed.Cir.1998) . 

12011211 In determining the structure disclosed in the 
specification that corresponds to the means, the court 
should be wary of importing excess limitations from 
the specification. For example, if a structure is 
defined in the specification in a way unrelated to the 
recited function in the means-plus- function clause, 
those additional aspects of the structure should not be 
read as limiting the scope of the means clause. See 
Chiuminatta. 145 F.3d at 1308-1309 (construing a 
patent for an apparatus and method for cutting 
concrete, the court held that because the function that 
corresponded to the means. in the limitation was 
supporting the surface of the concrete, structural 
aspects of the skid plate .in the preferred embodiment 
that did not perform this particular function were not 
to be read as limiting the scope of the means clause). 
In addition^ in construing means plus function claims, 
generally a court should not import a function of a 
working device or a preferred embodiment into the 
claims as-part of the "means" if such a function is not 
part of the function recited in the claims. See 
Rodime. 174 F.3d 1294. 1305: see also Constant v. 
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Advanced Micro-Devices. Inc.. 848 F.2d 1560, 1571 
(Fed.Cir.1988) ("Although the specification may aid 
the court in interpreting the meaning of disputed 
language in the claims, particular embodiments and 
examples appearing in the specification will not 
generally be read into the claims."). 

II. CONSTRUCTION OF THE TWENTY 
CLAIMS PRESENTED AT THE MARKMAN 
HEARING 

The twenty patent claims presented to the Court for 
construction at the Markman hearing may be 
categorized into the following groups: (1) Analysis 
Control System Claims, including Claim 51 of the 
'309 patent. Claims 33, 104, 117 and 192 of the '707 

patent , and Claims 49, 50, 65, and 171 of the_863 

patent. (2) Claims Involving Products Carrying 
Participation Numbers, including Claims 44 and 93 
of the '707 patent and Claims 79 and 190 of the '863 
patent . (3) Conditional Format Claims, including 
Claim 15 of the '150 patent and Claims 17, 20, 24, 77 
□of the '285 patent, and (4) Claims from the '984 
patent , including Claims 4 and 15. 

2 A. ANALYSIS CONTROL SYSTEM CLAIMS 

~ The first set of claims, the Analysis Control System 
i-JlClaims, come from the '707, '863, and '309 patents . 
yjThe text and figures of the specifications to these 
three patents are identical, so references to the 
specification in one patent are equally applicable-to 
^analysis of a term appearing in a claim in another of 
futhe three patents. The text of the analysis control 
system claims at issue is provided in the Appendix to 
|ilthis Memorandum. 

In general, the '707, '863, and '309 patents describe a 
^"system whicll interfaces callers at remote terminals 
through a telephone network to provide voice 
prompts to the callers so that they can provide 
information to the system. The information from the 
callers may be stored in the system for processing. 
The content of the prompts provided by the system to 
the callers and the type of processing performed on 
the information provided by the callers is determined 
by a format, designed to implement, for example, an 
auction sale or a contest. 

1. "Communication Facility" 

(22] The parties have asked the Court to construe the 
term "communication facility." *594 f FN11 The 
plaintiffs argue that although the term does not have a 
common meaning to one of ordinary skill in the art, 
(FN21 the meaning is clear from the claim language. 


The plaintiffs contend that because the purpose of the 
communication facility in the claims is to connect 
callers to the interactive voice application ("the Katz 
system"), the kind of communication facility is 
inconsequential and the Court should construe the 
term to mean "any telephone network that enables 
callers to make calls." (Pis.' Brief at 44-45). 

FN1. The parties agree that the term 
"telephonic [or 'telephone'] communication 
' system" is synonymous with 
"communication.facility" and thus should be 
construed the same. The Court finds no 
reason in the claim language, specifications, 
or prosecution history of the patents which 
contain these terms to construe the’ two 
terms differently. 

In addition to Claim 51 of the ’309, the term 
"communication facility" or "telephonic [or 
’telephone'] communication system" appears 
in the following claims: Claims 33, 44, 93, 
104, 117 and 192 of the '707 patent. Claims 
49, 50, ’65, 79, 171, and 190 of the '863 
patent. Claim 10 of the '309 patent. Claims 
17, 20, 24, and 77 of the '285 patent, and 
Claim 15 of the'984 patent . There being no 
indication to the contrary, the Court 
concludes that these terns have one 
meaning across all the patent claims at issue 
in the Markman hearing. 


FN2: Both Mr. Morganstein, the expert for 
the plaintiffs, and Professor Larky, one of 
the experts for the defendants, testified that a 
person of ordinary skill in the art of 
interactive voice response systems ‘ would 
have had at least a Bachelor's degree in a 
scientific or engineering field, such as 
physics, electrical engineering, or computer 
science, and at least two years experience 
working in the field of computer telephony. 
(Transcript volume 1 at 77-78; volume 3 at 
39). 

The defendants attack this proposed construction of 
communication facility and argue that the Court 
. should construe the term as requiring that (1) the 
communication facility comprise the entire Public 
Switched Telephone Network ("PSTN") TFN31 and 
(2) the Katz system must be operated only outside the 
PSTN or communication facility. To support their 
argument that the communication. facility comprises 
*" the entire PSTN,; the defendants point to particular 
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language in the specifications that they contend 
supports such a construction. First, the defendants 
point to Column 3 of the 707 patent at line 13, which 
provides that ; "[i]n the disclosed embodiment, the 
remote terminals T1 through Tn represent the 
multitude of conventional telephone terminals that 
are coupled to a communication facility C which may 
take the form of a comprehensive public telephone 
system for interconnecting any associated terminals 
Tl-Tn." Because the specification indicates that the 
communication facility has the ability to connect any 
asspciated terminals (such as telephones), the 
defendants argue that the communication facility 
must include the entire PSTN. Similarly, the 
defendants argue that Katz defined communication 
facility as the entire PSTN in line 63 of Column 4 of 
the 707 patent, which provides that "DNIS capability 
is a function of the communication facility C 
(composite telephone system).” The defendants 
maintain that these passages of the specification 
indicate that i the communication facility should be 
construed to mean the entire PSTN. 


FN3-. Professor Larky defined the PSTN as 
the comprehensive public telephone system 
which "includes the operations of the 
various local exchange carriers (such as Bell 
Atlantic), and interexchange (long distance) 
carriers, such as AT & T and MCI.” (Expert 
Report of Larky at 14). Although, the 
Court did not need to draw on expert 
testimony to construe the meaning of the. 
term "communication facility," reference to 
the; expert’s report to understand the 
meaning of the term PSTN is essential to 
understanding the defendants' argument. 


The plaintiffs argue that the passages relied on by 
the defendants do not support their construction and 
that the specification indicates a contrary definition 
of "communication facility." In Column 17 of the 
707 patent , Katz states that callers to his system 
could be billed through the ”pay-to-dial network." 
The plaintiffs argue that this indicates that 
"communication facility" may comprise any part of 
the *595 PSTN, including the pay-to-dial network, 
that allows calls to be made by a caller to the Katz 
system and does not require that it comprise the 
entire PSTN, In addition, the plaintiffs contend that 
the prosecution history supports this construction. In 
a Preliminary Amendment dated January 10, 1986 in 
the prosecution of the '299 patent, Katz amended his 
claims to replace the term "public communication 
facility" with the term "communication, facility."' 


(Ex. 26). Katz also added a claim during the 
prosecution of the ’299 patent, claim 15, which 
provided: "A system according to claim 1 wherein 
said communication system comprises a public 
communication system." (Ex. 26). By altering his 
claims, the plaintiffs argue, Katz clearly did not limit 
his claims to always require use of the entire PSTN. 

This Court concludes that the claim language does 
not shed much light on the scope of the 
communication facility; however, there is no 
indication. from claim language itself that the 
communication facility must include the entire 
PSTN.- The: specification is more helpful in 
determining the scope of the term at issue. ' In 
Column 3, lines 55-59 of the 707 patent , Katz states 
that "[i]n the illustrative embodiment of the system, 
the communication facility C comprises a public 
telephone network." This indicates that the 
communication facility may, but is not required to 
involve the entire PSTN. In addition, the 
prosecution history of ’299 patent cited by the 
plaintiffs, in which.Katz removed the word "public" 
from modifying, ^"communication facility," is 
consistent with this indication. The references to the 
specification made by the defendants do not 
undermine this reading of the claim language and 
specification arid do not lend support to the 
defendants’ proposed construction of this term. 
Thus, I conclude that in light of the claim language, 
, specifications, and prosecution history presented by 
the plaintiffs, the term "communication facility" does 
not require the involvement of the entire PSTN or 
thus, all of its elements .arid processes. 

To support their argument that "communication 
facility" is defined in the patents such that the Katz 
systern must'be operated only outside the PSTN or 
communication facility, the defendants point to the 
language of the preamble and claim limitations. The 
parties agree that because the terms "communication 
facility" and "analysis control system," which 
initially appear in the preamble, are referred to in the 
claim limitations, these terms should be considered as 
limitations in the claims. See Gerber Garment 
Technology, Inc, v. Lectra Systems, Inc., 916 F,2d 
683, 689 (Fed.Cir, 1990) . The preamble provides for 
”[a]n analysis control system for use with a 
communication facility;" the defendants contend that 
this language, particularly the word "with," indicates 
that the Katz system, the analysis control system, is 
necessarily outside of the network. Further, the 
defendants argue that because, the preamble indicates 
that the communication facility provides call data 
signals to the Katz system, this indicates that Katz 
was not referring to the internal routing signals that 
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occur inside the telephone network. 

Turning to the language of the claim limitations, the 
defendants point out that Katz used the phrase 
"coupled to said communication facility,” which they 
argue indicates that the Katz system is something 
distinct from the communication facility because it is 
"coupled to" it. The defendants also contend that the 
limitation "interface structure coupled to said 
communication facility ... including means to provide 
signals representative of data developed by said 
remote terminals and for receiving said calling 
number identification data and said called number 
identification data (DNIS) to identify one from a 
plurality of called numbers" indicates that the 
interface structure cannot be a switch inside the 
PSTN, because switches send *596 DNIS, not 
receive it. IFN41 This, the defendants argue, is 
further proof that the Katz system cannot include any 
elements or processes which are inside the PSTN. 


FN4. This limitation is not present in Claim 
51 of the 309 ‘ patent , but it and similar 
limitations appear in other claims in which 
the term "communication facility" is used. 
See, e.g., Claim. 171 of the 1 863 patent 
(dependent on Claim 93 of the ’863). 


j^In addition, the defendants refer the Court to Figure 
^1 in the specification. First, the defendants argue that 
^ the Katz system is represented as a "dead-end" or the 
^place at which a call terminates, not,as a mechanism 
-'-fey which calls are connected from one person to 
Ganother, as is the function of the PSTN. Second, the 
Lijde fend ants argue that pursuant to the Code of Federal 
.Regulations, if an aspect of the invention is 
^represented in the figure as a rectangular box, it 
indicates that that aspect is not essential to the 
.. understanding of the invention, citing 37 C.F.R. $ 
1.83(a) . Thus, the defendants argue, the fact that the 
communication facility is represented in the figure as 
an empty box lends support to their position that the 
Katz system must be operated only outside the 
network. 

Finally, the defendants point to the specification of 
the 707 patent at Column 6 at line 14, which 
provides that "individual callers would use the remote 
’ 'terminals Tl-Tn to contact the central station D 
~ through the communication facility," as indicating 
' that by using the word "through," Katz indicated that 
' the Katz system must be operated only outside the 
PSTN. 


The plaintiffs argue that the claim language is silent 
as to whether the Katz system must function only 
"inside" or "outside" the network. Further, the 
plaintiffs argue that there is nothing in the 
specification that requires that the Katz system 
* function only outside the network. The plaintiffs 
maintain that although the communication facility is 
represented in Figure 1 as an empty box, certain parts 
that the defendants would consider to be "inside" the 
PSTN, such as the remote terminals and customer 
billing, are split out and shown as separate boxes in 
Figure 1. Thus, the plaintiffs contend that if 
customer billing and the remote terminals can be 
: shown as separate empty boxes and still be "inside" 
the PSTN, there is no basis in Figure 1 for construing 
the Katz system, which is also represented by 
separate boxes, as "outside" the PSTN. 

The Court concludes .that there is no basis in the 
claim language, the. specifications, or in Figure 1 to 
construe the term "communication facility" to mean 
that the Katz system must be operated only outside 
the communication facility. It appears that the 
essence of the defendants’ argument here is that the 
Katz system cannot run on any of the equipment that 
; is part of the communication facility, and thus, is 
"outside" of the communication facility. The Court is 
not persuaded that the words "for use with," 
"through" or "coupled to" indicates that the Katz 
r system must be operated only outside the 
communication facility. The words "with," 
"through," and ."coupled to" connote some type of 
relationship between two things; however, none of 
these , terms means that the two things in the 
relationship cannot be considered part of the same 
system or entity. 

Finally, the defendants argue that, claim language 
and specification aside, Katz clearly limited his 
invention to a system only existing outside the 
communication facility in his representations to the 
PTO during the prosecution of his patents. The 
defendants point to comments by Katz during the 
prosecution of the 707 patent regarding patents to 
DeBruyn, Riskin, Cornelia, and Daudelin. 
Specifically, the defendants point out that in an 
Amendment dated August 31, 1995, Katz stated that 
he amended his claim to recite "that processing of at 
least certain of the data developed by the terminals 
and the calling number identification data occurs in 
the Applicant's system" and that "[njeither DeBruyn 
nor Riskin teach this aspect of the Applicant's system, 
also neither , patent *597 teaches- calling number 
identification data provided automatically by a 
communication system (for example, ANI or like 
signals)." (Ex. 51). 
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Jn addition, the defendants point out that in the same 
Amendment, Katz noted in part that Cornelia's 
system "replaces the function of an operator for 
certain types of calls, for example, collect calls, 
person-to-person calls, charge-to- third number calls 
and so on" and that the patent to Cornelia "is 
somewhat of background interest for its interface 
. aspects." (Ex. 51). As for the patent to Daudelin, 
the defendants point out that Katz described it as 
"generally directed to an interface arrangement for 
reducing the load on telephone operators." (Ex. 51). 
Apparently, the defendants contend that if Katz had 
contemplated that his system could have operated 
inside the PSTN, he should have said a lot more than 
he did to adequately distinguish his invention from 
the Daudelin and Cornelia patents, which were 
inventions that were operated by the PSTN. 

Whether Katz complied with his obligations before 
the PTO, however, is a question for another day; the 
- question before the Court is whether Katz made any 
f statements to the PTO that limited the scope of his 
C~claims. Considering the passages of prosecution 
history flagged by the defendants, the answer to that 
^question is no: The Court concludes that the 
Statements by Katz regarding these patents do not 
Constitute a representation from him to the PTO that 
^his invention could be operated only "outside" the 
ITcommunication facility. 

* Further, the defendants point to statements made by 
i^Katz to the PTO in the September 19, 1994 
. n ^Supplemental Information Disclosure Statement 
;i("IDS") during the prosecution of the '575 patent, 
™>vhich occurred while the application of the 707 
latent was still being prosecuted. Specifically, the 
defendants point to a passage in which Katz referred 
Hto a patent by DeBruyn and stated in part that the 
patent to DeBruyn "discloses a lottery system that is 
integral with the Telephone Company,' " and that in 
Katz' system, "the 'Telephone Company' ('a 
communication facility') simply provides an 
interface, the lottery system being a separate and 
distinct capability." (Ex. 41). However, taking the 
statements highlighted by the defendants in context, 
Katz points out differences between his system and 
the DeBruyn system including that in Katz system 
the caller must enter "lottery and identification data," 
while in the DeBruyn system, the caller need not 
enter such information because the system is run 
inside the "Telephone Company" where the callers' 
telephone number is already known. These 
statements highlight that the Katz system requires 
that a caller enter certain data, which is not required 
by the DeBruyn system; the statements do not limit 


the physical or geographic location where the Katz 
system can or cannot operate. 

Similarly, the defendants refer to another piece of 
prosecution history in which Katz discussed a patent 
to DeBruyn for a telephonic lottery system. (Ex. 46). 
In the September 30, 1994 IDS in the prosecution of 
the '120 patent . TFN51 Katz stated that DeBruyn was 
distinct from his system which received identification 
from a caller because the it was "integrated with the 
composite telephone system which could identify the 
subscriber's telephone number." The Court 
concludes that the statements of Katz in the 
September 19, 1994 Supplemental IDS and the 
September 30, 1994 IDS do not restrict or limit the 
term "communication facility" to mean that the Katz 
system must be operated only outside of it. 

FN5. The T20 patent is related to the 
patents-in-suit; the defendants cite to this 
prosecution history because the claims at 
issue contain . language regarding the 
communication facility which is similar to 
the patents before the Court. (Defs.' Brief at 
34 n. 20). * 


The defendants argue that Katz also distinguishes his 
system from the routing and connection of telephone 
calls, which *598 “are integral functions of a 
telephone company, thereby establishing that his 
system was to operate only outside the network. The 
defendants point to ’ a statement made by Katz 
regarding a patent to Riskin in the prosecution of the 
'075 patent. (Ex. 40). In the Preliminary Amendment 
dated July 17, 1990, Katz stated that "(Yjecognizing 
that the Riskin patent discloses the utilization of ANI 
and DNIS signals to accomplish telephone routing, it 
is respectfully submitted' that applicant’s system 
involves entirely different philosophical 
considerations and structure." The defendants 
contend that because the Riskin patent was a system 
that was inside the telephone network, this statement 
by Katz indicates that his system was to be operated 
outside the PSTN. Similarly, the defendants argue 
that Katz distinguished his invention during the 
prosecution of the '929 patent TFN61 from a patent to 
Riskin by stating that; his invention was outside the 
PSTN. (Ex. 37). In the Amendment dated August 1, 
1990, Katz noted that in the Riskin patent, "functions 
are involved that are completely distinct from 
applicant's system.... Specifically, Riskin does not 
disclose an interface telephone system but rather 
discloses a connection system." The Court 
concludes that in these statements, however, Katz is 
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discussing functional differences between the Riskin 
system and his system, not differences in the physical 
or geographic location of the elements of the systems. 

FN6. The '929 patent is a direct descendant 
of the *299 Application, from which all the 
patents-in-suit descend. 

Essentially, the defendants are attempting in their 
arguments regarding "communication facility" to put 
a non-infringement rabbit in their hat at the claim 
construction stage of the. case; in their arguments, 
they expressly seek to include any and all of their 
equipment, wires, switches, computers, trunks, lines,. 
databases, and so on in the definition of 
"communication facility" and then establish that the 
Katz system cannot by definition include any of those 
things or run on any of that equipment because his 
system must be "outside" the communication facility. 
The result of adopting such reasoning would be to 
restrict the definition of "communication facility" on 
Q the basis of who owned the computer or switch on 
which the Katz system was running or on the basis of 
fg the physical or geographic location of the particular 
f*\ computer or switch. The plain words of the patents 
;7; will not support such a restricted definition. 

n; 

Based on the foregoing inspection of the claim 
^language, specification, and-prosecution history, the 
^Court construes the term "communication facility" in 
* the Katz patents to mean: that part of a telephone 
^network that enables a caller to connect to the Katz 
fysystem. The Court concludes that there is no support 
ggfior a construction of "communication facility" to 
f s require that the Katz system be operated only outside 
f*5the entire PSTN nor that the "communication 
^facility" encompass the elements or processes of the 
^"entire PSTN. 

2. Application, of Means-Plus-Function Analysis 

The analysis control system claims contain several 
limitations that contain a "structure" or "means" 
term, such as "interface structure," "voice generator 
structure," and "means to provide call data signals 
representative of data developed by said remote 
terminals." While the parties agree that some of 
these terms are subject to means-plus-function 
analysis under 35 U.S.C. $ 112. H 6 . the plaintiffs 
dispute the application of such analysis to other 
terms. 

a. "Interface Structure" 


f23] The first of these terms the parties wish the 
Court to. construe is "interface structure." fFN7] 
The claim limitations in *599' which this term 
appears read "an interface structure coupled to said 
communication facility to interface said remote 
terminals for voice and digital communication." In 
some of the claims, the limitation goes on to provide 
that the interface structure includes "means to provide 
caller data signals representative .of data relating to' 
said individual callers developed by said ; remote 
terminals." TFN8] Other claims contain limitations 
which further provide that the interface structure 
includes means "for receiving said calling number 
identification data." FFN91 

FN7. The term "interface structure" appears 
in the following claims under consideration 
at the Markman hearing: Claim 51 of the 
'309 patent Claims 33, 104, 117 and 192 of 
the 707 patent , and Claims 49, 50, 65, and 
171 of the '863 patent . 


FN8. Claims which include this or similar 
language are^ Claims 51 of the *309 patent . 
Claims 104 and 117 of the 707 patent and 
Claims 49, 65, and 171 of the '863 patent . 


FN9. Claims which include this or similar 
language are-Claims 104, 117, and 192 of 
the 707 patent and Claims 49, 65, and 171 
of the ’ 863 patent . 

The dispute between the plaintiffs and the 
defendants centers around whether "interface 
structure" is subject to means-plus-function analysis 
under 35 U.S.C. § 112, If 6 . The plaintiffs maintain 
that the term does not implicate § 112, If 6 and 

shfould be construed to mean "a hardware device with 
associated software that establishes an interactive- 
connection between a caller's telephone and a 
computer system." (Pis,' Brief at 50). The plaintiffs 
argue - that under Personalized Media 
Communications. LLC v. International Trade 
Commission. 161 F.3d 696, 704-705 (Fed.Cir.1998) . 
a term that is defined in terms of its function or that 
does not bring to mind one well-defined structure is 
not necessarily subject to means-plus-function 
analysis. In Personalized ■ Media , the Court of 
Appeals for the- Federal Circuit held that the term 
"digital< detector" was not subject-to means-plus- 
function analysis because it conveyed to one of 
ordinary skill in the art "a variety of structures known ■ 
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as detectors.", Id. at 705. The plaintiffs argue that 
the term "interface structure" is akin to "digital 
detector" in that it is a sufficient recitation of 
structure so as to avoid the application of means- 
plus-function analysis. The plaintiffs argue that a 
specific set of structures corresponding to "interface 
structure" was known to those of ordinary skill in the 
art at, the time of the prosecution of the Katz patents. 

The defendants argue that the term "interface 
structure" is written in functional language, fails, to 
sufficiently connote structure to those of ordinary 
skill in the art, and as such, it subject to analysis 
under § 112, f 6. The defendants contend that Katz 
simply used the term "structure" instead of "means" 
to attempt to avoid the application of § 112 K 6. 

The defendants maintain that "interface structure" is a 
generic term. which does. not inform a person of 
ordinary skill in the art 1 - what structure is being 
conveyed by the term. 

[241 Because the term "interface structure" is not 
^drafted in "means for" form, the Court presumes that 
Cl it is not subject to the requirements of § 112 ^ 6. 
ylSee Mas-Hamilton Group v. LaGard. Inc .. 156 F.3d 
^ 1206. 1213 (Fed.Cir. 1998) . The critical factor in 
^determining whether a term in a limitation which 
y^does not invoke "means for" .language is subject to 
fUmeans-plus- function analysis’ despite the 
Ctlpresumption to the contrary is whether the term 
^brings to mind a set of structures to those of ordinary 
z skill in the art, and not whether the term is written in 
•^functional language. See Personalized Media . 161 
^ jF.3d at 704-705. To determine whether this, term 
l^would connote sufficient structure to those of 
^ordinary skill in the art, this Court must refer to 
■preferences in the computer telephone field 
^contemporary! with the prosecution of the Katz 
—patents. See Greenberg . 91 F.3d at 1583 (consulting 
dictionaries to determine . that the term "detent" 
denoted a device generally understood to those in the 
mechanical arts). 

*600 In an article in the AT Sc T Technical Journal 
regarding the Conversant 1 Voice System, TFN10] j 
"trunk interface units" are described as connecting 
incoming trunks from a central office in the 
telephone network, and "line interface units" are 
described as initiating or receiving calls over ordinary 
telephone lines. (Ex. 366). In an 1985 article 
entitled "The AT & T Multi- Mode Voice 
SystemsFull Spectrum Solutions for Speech 
Processing Applications," the authors refer to 
"telephone interface units (either line or trunk 
circuits)" as being a component of a basic system for 
speech processing applications using the telephone 


network and centralized databases. (Ex. 358). Other 
references in the record indicate that "interface 
structure" connoted structure 'to those of ordinary 
skill in the art: Exhibit 355, an article regarding 
Periphonics Voicepac, describes a particular brand of 
device used ais an interface; Exhibit 405, a 1986 
article on the Conversant 1 Voice System, discusses 
the function of line and trunk interfaces; Exhibit 250, 
the 4,866,756 patent to Crane et al., incorporates a 
"telephone interface component"' to transmit audio 
response signals; and : Exhibit 235, the 4,797,911 
patent to Szlam et al., incorporates "trunk interface 
units" into its customer account online servicing 
system. 

FN1Q. The date of this article is unclear in 
the record, but there is some indication in 
the article that the manuscript was revised in 
1986. 


One technical dictionary cited by the plaintiffs was 
helpful in assisting the Court determine what 
"interface structure" meant to those in the art. In the 
Dictionary of Computing and New Information 
technology by A;J. Meadows, et al. (1982), the term 
"interface" is defined as being "[u]sed as a general 
term to describe the connecting link between the two 
systems. Most frequently refers to the hardware and 
software required to couple together two processing 
elements in a computer system." (Ex. 481). 

While the testimony of the experts at the Markman 
hearing is not as weighty as prior art and technical 
references in determining the state of the art at the 
time of the prosecution of the Katz patents, it is 
consistent with the above references in indicating that 
"interface structure" had meaning and brought to 
mind a set of structures to those in the, field. See 
Morganstein Testimony,.Transcript .Volume 1 at 173, 
line 24 to ,176, line 2 (testifying that the term 
"interface structure" would have had meaning to a 
person of ordinary skill in the art who had read the 
Katz patents and would have brought to mind a range 
of structures such a person could have used to build 
the, Katz inventions); Larky Testimony, Transcript 
Volume 3 at 64 lines 12-15 (testifying- that he 
recognized that the term "interface structure" referred 
to "some physical -structure" but not a specific 
structure). 

Based on the above references and expert testimony, 
the Court concludes that although the term "interface 
structure" . is written in functional language, the 
limitation sufficiently connotes structure such that § 
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112, f 6 does not apply. That is, I conclude that, 
based on the cited prior art, references, and testimony 
of the experts at the Markman hearing, the term 
"interface structure" would have called to mind a 
specific set of structures to a person of ordinary skill 
- in the art such that such a person would be able to 
build the Katz inventions. 

Having concluded that the term "interface structure" 
is not subject to § 112, TJ 6, the Court must construe 
the meaning of the term according to the regular rules 
for claim construction. The meaning of "interface 
structure" to those of ordinary skill in the art at the 
time has been discussed above. In addition, in 
Column 4, line 52 to Column 5 line 15 of the.'707 
patent. Katz discusses the function and components 
of the interface structure and states that "the interface 
20 incorporates modems, tone decoders, switching 
mechanisms, DNIS and ANI capability (call data 
analyzer 20a) *601 along with voice interface 
capability" and that the "interface 20 provides the 
connection of the first lines to a switch 21 which are 
C3n turn coupled to first function units, or processors 
\PRf to PRn." This description of the interface in the 
f.Specification is consistent with the ordinary meaning 
Spf the term "interface structure" to those of skill in 
rlhe art. Based on the foregoing, I construe the term 
^'interface structure" in the Katz patents to mean "the 
iihardware and software required to connect the 
"{processors upon which the .Katz system is running to 
ithe • communication facility such that information 
*' from the communication facility and the remote 
Hterminals may be provided to and received by the 
fyKatz system." For the claims listed in footnote 8, 
f=$upra, the Court construes the term "interface 
^Structure" to also include the means to perform the 
Specific function of providing caller data signals, 
""representative of data developed at the remote 
^terminals. For the claims listed in footnote 9, supra, 
the Court construes the term "interface structure" to 
also include , the means to perform the specific 
function of receiving calling number identification 
data. 

b. "Means to Provide Caller Data Signals" and 
"Means to Receive Calling Number 
Identification Data" 

f251 Some of the limitations beginning with the term 
"interface structure" contain terms drafted in "means 
for" language, including "means to provide caller 
data signals" in Claims 51 of the '309 patent . Claims 
104 and 117 'of the '707 patent , and Claims 49, 65, 
and 171 of the '863 patent, and means "to receive 
calling number identification data" in Claims 104, 
117, and 192 of the '707 patent and Claims 49, 65, 


and 171 of the '863 patent . IFNI 11 Both sides agree 
that these terms are subject to means-plus- function 
analysis. The plaintiffs argue that the structure that 
corresponds to the "means" in "means to provide 
caller data signals" is the .Interface 20 in Figure 1 or 
Interface 1A subl through 1A subN and IB subl 
through IB subN in Figure 9 of the '309, '707, and 
'863 patents . The plaintiffs argue that the structures 
in Figure 1 that correspond to the "means" in "means 
to receive calling number identification data" are the 
Interface (20) and the Call Data Analyzer (20a). The 
defendants argue that the "means" in both of these 
means- plus-function limitations corresponds to the 
structures referenced by the plaintiffs but also 
corresponds to the Automatic Call Distributor 
("ACD"). 

FN11. Some of the claims contain slight 
variations on. this, language, but the Court 
concludes the meaning of the various 
phasing of this concept is the same. 


The Court concludes that the phrases "means to 
provide caller data signals" and "means for receiving 
said caller number identification-data" are. written in 
"means for" form, do not recite sufficient structure in 
the claim, language, and are subject to analysis under 
§ 112, K 6. According to the specification of die 

'707 patent at Column 4, lines 28-31, the ACD 
functions to "queue incoming calls for connection to 
a lesser number of lines." The ACD does not fulfill 
and is not necessary to the function of providing call 
data signals or receiving calling number 
identification data and thus does not correspond to 
the "means" in those limitations. The Court 
concludes that the structure disclosed in the patents 
that’corresponds to the "means" in the "means to 
provide caller data signals" is the Interface 20. The 
Court concludes that the structures disclosed in the 
patents that correspond to the "means" in "means for 
• receiving calling number identification data" are the. 
Interface 20 and the Call Data Analyzer 20a.. 

c. "Voice Generator Structure" . 

f261 The term "voice generator" appears in several of 
the analysis control system’ claims at issue, and the 
limitations containing this term read "voice generator 
structure coupled through said interface structure for 
actuating said remote terminals as to provide vocal 
operating instructions *602 to said individual 
callers." rFN121 The parties agree that the term 
"voice generator structure" is not subject to means- 
plus-fimction analysis because the term connotes a 
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specific range of structures that correspond to the 
term to those of ordinary skill in the art. The Court 
concludes that the plain meaning of the term "voice 
generator" indicates a structure that can produce 
vocal sounds.! The specification of the patents in 
which this term is found describes the voice 
generator structure as M a voice origination apparatus 
may prompt individual, callers who (after 
qualification) provide select digital data to develop a 
record for further processing." Column 2 lines4 to 8 
of the *707 patent . The specification also provides 
that the voice generator is incorporated in the 
interface, Column 4, lines 55 to 58 of the 707 patent 
and that "recorded voice messages prompt callers to 
provide data by actuating the alphanumeric 
buttons"on their telephones, Column 1, lines 45 to 47 
of the 707 patent . Based on the term's ordinary 
meaning, the claim language, and the specification, 
the Court concludes that "voice generator" means; a 
device for generating vocal instructions or prompts to 
individual callers at the remote terminals. 


■sj FN12. The term "voice generator structure" 

?j\ is found in Claim 51 of '309, Claims 33, 

.3% 104,; 117, and’ 192 of the 707 patent and 

Claims 65 and 171 of the f 863 patent . In 
Claim 192 of the 707 patent , the limitation 
L;: provides that the .voice generator structure is 1 

4; also able "to prompt said individual callers 

: 43 to enter data." 

ry d. "Record Structure" 

M f271 The term "record structure" begins limitations in 
^ many of the Analysis Control System Claims at 
issue; the limitation in Claim 51 of the *309 patent 
reads "record structure, including memory and 
control means, connected to receive said caller data 
signals from said interface structure for updating a 
file and storing digital caller data relating-to said 
individual callers provided from said digital input 
means through said interface structure." IFN331 

FN13. The term "record structure" appears 
in the following claims: Claim 51 of the '309 
patent ' Claims 33, 104, 117, and 192 of the 
’707 patent , and Claims 49, 50, 65, and 171 
of the '863 patent . The wording of the 
record structure limitations varies across 
these claims; however, all include "memory 
and control means" and the concept of 
receiving information about callers from the 
interface structure or the communication 


facility and then storing, updating, 
accessing, or testing that information. 
Thus, the definition of the term "record 
structure" will be the same across the claims 
at issue in which it appears. 


The plaintiffs, argue that "record structure" is not 
subject to means-plus- function analysis because the 
term connotes structure to those of ordinary skill in 
the art. Morganstein testified at the Markman 
hearing that a person of ordinary skill in the . art who 
had read the Katz patents would have -understood 
"record structure" to refer to a set of structures; 
Morganstein testified that the record structure would 
correspond to one of the building blocks of 
interactive voice applications, including processors, 
memory, and software. (Transcript volume 1 at 181- 
182). Larky did not disagree with Morganstein and 
testified that "record structure" would have connoted 
structure to those in the field. (Transcript volume 3 
at 67-68). Jhe plaintiffs also argue that the phrases 
"including memory", TFN141 and "connected to 
receive said caller data signals from said interface 
structure" are additional structural descriptions of 
record structure in the claims which support their 
position that the term does not implicate § 112, ^ 6. 
The plaintiffs' proposed construction of this term is "a 
hardware deyice with associated *603 software, 
including memory and control means, used to store 
information." (Pis. 1 Appendix at 132). 


FN14. lt appears that both sides agree that 
the term "memory" does not implicate § 
112, f 6. Morganstein testified at the 
Markman hearing that a person of ordinary 
skill in the art would have been aware of 
many kinds of "memory," such as RAM, 
r tapes, cassettes, and disks. See Morganstein 
Testimony, Transcript volume 1 at 106. 
Thus, f the Court construes the term 
"memoiy" according to its plain meaning as: 
computer hardware that stores information, 
such as disks, RAM, or tapes. 


The defendants argue that "record structure" is 
subject to § 112, % 6 because the term is defined by 
the function it performs-accessing a file and storing 
data—and because it lacks a. sufficiently definite 
structure to those of ordinary skill in the art. The 
structures that correspond to this term, the defendants 
argue, are. the Processing Unit 92; Memory 98 with 
storage cells Cl through Cn in Figure 4, and the 
required wiring to connect these structures together. 
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The defendants argue that "record structure" also 
corresponds to the required software for performing 
the disclosed functions. The defendants contend that 
the only software programs disclosed in the 
specifications. are in the , context of the specific 
"formats" described by Katz, such as game shows, 
lotteries, and auctions. [FN15I 


FNI5. The defendants argued as well on 
other claim terms that the structures 
corresponding to the means in mean-plus- 
function limitations included software that 
was particularly programmed to carry out 
one of the seven formats disclosed in "the 
specifications or to perform "statistical 
analysis to isolate a subset." In support of 
this argument, the defendants submitted The 
recent case of WMS Gamins Inc . v. 
International Game Technology, 184 F.3d 
1339 (Fed.Cir.1999) after the close of the 
Markman hearing. Upon full consideration 
of the WMS Gaming case and the letters 
submitted to the Court by the parties 
regarding this issue, the Court concludes 
that the new decision by the Federal Circuit 
does not require that the software 
corresponding to the means in these 
limitations be specifically programmed to 
perform one of the seven formats disclosed 
in the specifications or statistical analysis to „ 
isolate a subset of callers or data. 


3 Based on contemporary technical dictionaries and 
hi the testimony of the experts, the Court concludes that 
k f\ the term "record structure" is not subject to § 112, % 
3 6 because the term would have connoted sufficient 
structure to those of ordinary skill in the art. The 
Court construes the term "record structure" to mean: 
computer hardware and software required to receive 
data signals, update files, and store information. 

The limitations containing the term "record 
structure" provide that the record structure includes 
memory and "control means ... for accessing a file." 
The parties agree that "control means" is subject to § 
112 T1 6. The plaintiffs point to the Processing Unit 
92 and Memory 98, including cells Cl through Cn in 
Figure 4 or Processors PR1 through PRn in Figure 1 
as the structures that correspond to "control means," 
The plaintiffs contend that an alternative structure for 
control means disclosed in the patents is . a 
microcomputer or microprocessor, such as the 
Central Processing Unit 251 in Figure 9, programmed 
to perform the, disclosed functions. 
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The defendants agree that the term "control means" 
corresponds with the structures the plaintiffs have 
identified, but the defendants contend that the term 
also must include the associated wiring and software. 

The* first step in means-plus-function analysis is to 
identify the function performed by the means; here, 
the function of the "control means" is to receive 
calling number identification data, to access a file, 
and to store data relating to certain of said individuals 
callers. The Court concludes that the patent 
discloses that the control means correspond to the 
Processing Unit 92 ,and Memory 98, includingithe 
cells, Cl through Cn in Figure 4 and the Processors, 
PR1 through PRn in Figure 1. See Column 16, lines 
24-28, and 44-46 of the 707 patent and Column 18, 
lines 21-25 of the 707 patent . In addition, "control 
means" corresponds to the software that enables these 
structures to perform the functions of receiving and 
storing data and accessing files. The Court 
concludes that the control means also correspond to a 
microprocessor, such as the Central Processing Unit 
251 in Figure 9, programmed to perform the 
disclosed functions, as such a structure can also 
perform the disclosed *604 functions of the control 
means. See Column 5, lines 12-33, Column 9, lines 
59 to 67, and Column 21, lines 9-20 of the *707 
patent . 

The core dispute between the parties in relation to 
the record structure limitations is over the meaning of 
the term "accessing." The plaintiffs argue that the 
term "accessing" includes anything a computer can 
do to a file, such as creating or opening records or 
storing additional information entered by callers. 
The defendants argue that the term "accessing" does 
not encompass deleting a file or creating or initiating 
a file because a file must exist before it can be 
; "accessed." The defendants point to passages of the 
specification in which the ideas of updating a file are 
distinct from creating a cell in memory in the first 
instance. See Column 12, line 63-65, Column 16, 
lines 29-32, and Column 17, lines 29-30 of the 707 
patent . Thus, they contend that the term "accessing" 
must mean retrieving a file that already exists. 

In Claim 51 of the '309 patent Katz recites a "record 
structure, including memory and control means, ... 
for updating a file." This indicates to the Court that 
the use of the word "accessing" in a similar limitation 
in another claim connotes a different meaning. 
Further, although Katz describes updating files and 
assigning cells in memory as different functions in 
the specification, there is nothing in the specification 
that indicates that the term "accessing" could not 
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encompass both of those functions. 

Webster's Dictionary defines the verb "access" as "to 
get at, gain access to." Addenda to Webster's 3rd 
, New International Dictionary at 55a (1986). As a 
noun, the term is defined as "permission, liberty, or 
ability to enter, approach, communicate with, or pass 
to and from" or "freedom or ability to obtain or make 
use of." The Court concludes that the term 
"accessing" means in the context of the Katz patents: 
gaining or obtaining the ability to enter or make use 
of files. The Court further concludes that the term 
"accessing" in the context of the Katz patents does 
not delineate or restrict the types of fimctioiis that 
may be performed on the files once they are 
accessed, such as updating files, creating new files, or 
deleting files. 

e. "Qualification Structure" 

[281 "Qualification structure" appears in many of the 
Analysis Control System Claims, and the limitations 
Qin which this term appears vary from claim to claim. 
S JTFN161 Claims 104 and 117 of the '707 patent and 
IgClaim 171 of ’ the '863 patent include the broadest 
^limitation including the term, providing for a 
^’’qualification structure controlled by said record 
^structure for controlling access to said system by said 
-^individual callers." The other limitations containing 
rthis term vary on how and on what basis access to the 

^system is controlled. 

a ‘ 

—sc 

fll FN16. The term "qualification structure" 

O appears in Claim 51 of the ’309 patent , 

hTj , Claims 33, 104, and 117 of the '707 patent 

and Claims 49, 50, 65, and 171 of the '863 , 
F7 patent . 


The plaintiffs 1 argue that this term is not subject to 
means-pius-function analysis because the term 
"qualification structure" was well known to those of 
ordinaiy skill in the art of building interactive voice 
applications. The plaintiffs contend that 

"qualification structure" would have brought to mind 
a computer processor and its software programs to 
those of skill in the art. 

The defendants argue that this term is subject to 
means-plus-function analysis because it is written in 
functional terms and has no meaning to those of 
ordinary skill in the art without more information 
than is provided, in the claim language. The 
defendants argue that the term does not escape 
application of § 112, U 6 because it calls to mind a' 


. computer processor and its programs, as plaintiffs 
contend. The defendants argue that the structure in 
Figure 4 that corresponds to this term is the 
Qualification Unit 93, the Processing Unit 92, the 
Memory 98, and the software required to qualify 
callers. See Column. 6, *605 line 56 to Column 7, 
lines 36 and Column 16, lines 19-31 of the 707 
patent . The defendants, contend that the only 
software that is disclosed in the patents is in the 
context of the . specific formats', discussed by Katz, 
such as game shows, lotteries, and auctions. 

The Court concludes that although the term 
"qualification structure" does not include the term 
"means," if is subject to : § 112, % 6. "Qualification 
structure" is written in functional terms and the Court 
is not convinced. that it would not have brought to 
mind sufficient structure to a person of ordinary skill 
in the art without further , reference to the 
specification. The function performed by the 
"qualification structure!’ is controlling access to the 
Katz system by individual callers. The structures 
disclosed in the specification that perform this 
function- are .the,. Qualification Unit 93 and the 
Processor 92 in Figure 4. TFN171 

FN17: For the term "qualification structure" 
in Claim 33 of the 707 patent which 
provides for "[a]n analysis control system 
according to claim 26, wherein said limit on 
use restricts relates to a dollar amount," the 
defendants claim that the corresponding 
structures are the Qualification Unit (93) and 
Look-up Table (99) or Use Rate Calculator 
(100) in Figure 4, as well as the software 
required to perform the function of testing 
the data from callers to specify a basis for 
entitlement to assess to the Katz system. 
See Column 17, lines 38-62 of the 707 
patent . The Court concludes that these 
structures" designated by the defendants 
correspond to the qualification structure in 
Claim 33 of the 707 patent . 

The qualification structure limitations raise 
additional construction issues. In Claims 49 and 50 
of the '863, the qualification structure controls access 
to the Katz system "based on at least two forms of 
distinct identification including caller, customer 
number data and at least one other distinct 
identification data element consisting of personal 
identification data." The parties agree that a "caller 
customer number" is a number that is assigned to a 
merchant's own customer; however, the defendants 
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contend that the caller customer number cannot be a 
credit card number because it is not assigned from a 
vendor to a customer. The defendants point to 
Column 11, lines 6-7 of the '863 patent which 
describes the customer number in a mail order format 
as the number found on the customer's catalog. 
Thus, the defendants argue the customer number 
cannot be a credit card or charge number because 
such a number does not identify the caller as a 
customer of the merchant. In Column 11, lines 19- 
22 of the *863 patent. Katz states that a caller's 
customer number may be stored along with his credit 
card number and expiration date; the defendants 
argue that this indicates that a customer number and a 
credit card number are two separate items. 

The defendants also argue that the second piece of 
identification data cannot be a personal identification 
number (PIN) or an expiration date from a credit card 
because such numbers are not unique to the 
individual, or "personal," without the corresponding 
credit card number.or calling card number. The 
^ilefendants point out that in Column 11, lines 1-5 and 
vil9-22 of the '863 patent Katz describes "other 
jdistinct identification data" in the mail order format 
gks both a credit card number and its expiration date. 

J: 

Ul Along with the specification, the defendants point to 
fLthe prosecution history of the 707 patent as support 
fffor their construction of "caller customer number 
ufdata" and "other distinct' identification data." In the 
* May 8, 1995 Office Action during the prosecution of 
: jthe *707 patent the examiner rejected pending Claim 
la 33, which provided for a "record structure with 
ijneans for recording an identification card number 
" %nd at least one other distinct identification data 
Element," as unpatentable over the ’554 patent to 
flAsmuth. The examiner noted that Asmuth contained 
Hthe "record structure" of Katz's claim and taught "that 
input 'caller data signals' may include a telephone 
credit card number (in the claim 'identification card 
number')... and a 'distinct identification data element' 
consisting of ,'personal identification data' (in the 
patent *606 a t 'PIN')." Katz subsequently amended 
what was then Claim 33 to recite a qualification 
structure in a form similar to the claims at issue. See 
August 31, 1995 Amendment. In his comments to 
that amendment, Katz stated that he added a 
"qualification structure" requiring two forms of 
distinct identification including a caller's customer 
number to qualify a caller, and that the addition of the 
qualification structure and the fact that Asmuth stored 
data to define the virtual private network while his 
invention stored data developed by the callers 
rendered the Katz invention distinct. 
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As for the term "caller customer number data," the 
claim language does not support the narrow 
construction proposed by the defendants. That is, 
there is no support in the claims for the notion that 
this form, of identification could not be a credit card 
or other charge number if such a number identified 
^ the caller as a customer of a particular merchant or 
vendor. The mention in the specification of .storing 
the customer number as distinct from the credit card 
number was given as an example; similarly, the 
example of the customer number located on a 
customer's catalog was not provided as a requirement 
for a customer number. 

The second term, "distinct identification data 
element consisting of personal identification data," is 
not subject to the narrow construction proposed by 
defendants either. The word "distinct" indicates that 
this second form of identification must be different 
than the first form of identification for each caller. 
The claim language also requires that this second 
piece of information contain something "personal" by 
Way of identification, that is, data that is assigned to a 
: person or. identifies a person as an individual as 
' opposed to a customer of a merchant or vendor. 
Nothing in the claim language instructs that this 
second piece of identification cannot be a personal 
identification number (PIN) or an expiration data 
. ; from a credit card as long as.the data identifies the 
' individual. The prosecution history cited by the 
defendants does not require that the Court adopt the 
defendants' construction either; Katz did not state in 
the Amendment" that his system would not accept a 
PIN as a form of personal identification. 

Thus, based on the claim language, the Court 
construes "caller customer number data" to mean: a 
number, assigned to a customer by a vendor or 
merchant or recognized by a vendor or merchant for 
the purpose of identification of the customer. The 
Court construes "other distinct identification data 
element consisting of personal identification data" to 
mean: data that identifies a caller as an individual 
which is distinct from customer number data. 

f. "Means for Selecting" 

[291 The parties agree that the term "means for 
. selecting" is subject to means-plus-function analysis. 
This term appears in Claim 104 of the '707 patent , in 
dependant Claim 103. The function, which is set out 
■ in the claim language itself and described in Column 
” 10, lines.34 through 43 of the '707 patent , that is 
performed by the "means" is selecting a specific one 
- of a plurality of formats based on the called number. 
^In^Column 4, lines 52 through 59, the specification of 
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the 707 patent discloses that the "interface 20 
incorporates ... DNIS ... capability (call data analyzer 
20a). M As explained in line 62 of the same column 
through line 2 of Column 5, "DNIS" is a function of 
. the - communication facility which provides - data 
indicating the called number and may be used with 
the interface 20 and call data analyzer 20a. 

The defendants contend "that the Automatic Call 
Distributor AC1, the Interface 20, and the Switch 21 
correspond to the "means" in "means for selecting." 
However, the ’ specification at Column 6, lines 37 
through 48 indicates that the ACD merely receives 
the call signal from the caller and "associates" the 
called number Through the interface and the switch to 

* ,the specific processor that contains the particular 
format associated with called number. Similarly, in 
Column 10, lines 31-43, the specification *607 
discloses that the communication facility couples the 
caller at the remote terminal to the correct processor 
to run the format selected by the called number 
through the ACD, the interface, and the switch. 

oThese passages do not specify which of these 
^Structures is performing the specific function of 
^selecting the format based on the called number, as 
^opposed to connecting the caller to the correct 

• ^processor once the format has been selected. 

wjhe portion of the specification cited above from 
^Columns 4 and 5 more clearly identifies that the 
interface and" the CDA are the structures which 
» perform the disclosed function. Thus, the Court 
Concludes that the disclosed structure that 
hjcorresponds to the "means" in "means for selection" 
As the Interface 20 and the Call Data Analyzer 20a in 
.'TjFigure 1. The ACD and the switch do not 
"^correspond to the means. 

iaar * r , 

:rJs g. "Switching Structure" 

[301 The term "switching structure" appears in 
Claims 49 and 50 of the ’863 patent , and in context 
reads "switching structure coupled to said interface 
structure for switching certain select ones of said 
individual callers at said remote terminals to any one 
of a plurality of live operators wherein said live 
operators can enter at least a portion of said caller 
data relating ,to said select ones of said individual 
callers through interface terminals, which is stored in 

said record structure." 

r 

The plaintiffs contend that this term is not subject to 
v means-plus- function analysis because the term 
"switch" is well known to those experienced in 
computer telephony and it brings to mind structure to 
those of skill in the art. The plaintiffs argue that 


switching structure should be defined as "hardware 
with associated software used to route calls." (Pis.' 
Appendix at 164). 

The defendants contend that the term "switching 
structure" is subject to analysis under § ■ 112, K 6 
because the term lacks a sufficiently definite structure 
such that one'of skill in the art would not know what 
structure to build without more information than is 
provided in the claim. The defendants argue that in 
the passages that discuss the switching structure, 
including Column 5, lines 51-55; Column 7, lines 
13-17; Column 10, lines 45-52; and Column 11, 
lines 8-12 of the *863 patent Katz did not disclose 
structure to perform the entire function performed by 
the .means, which is switching callers to, a live 
operator, where the live operator enters caller data for 
storage in the record structure. 

During the Markman hearing, all of the experts 
referred to "switches" in their discussion of computer 
telephony at the time of the Katz patents. Similarly, 
the term "switch" was often used in contemporary 
references and prior art referred to by the parties at 
the hearing. The Court concludes that, based on 
these examples of the state of the art and the 
testimony of the experts, the term "switching 
structure" does not implicate § 112, % 6. The Court 
concludes that the term would have connoted a 
specific set of structures to those of ordinary skill in 
the art. Thus, based on the claim language and the 
specification, the Court construes the term "switching 
structure" to mean: a device including hardware and 
associated software that can switch or route telephone 
calls or signals from one location or connection to 
another. 

h. "Record Testing Structure" 

[31] The term "record testing structure" appears in 
Claim 192 of the 707 patent . The limitation in full 
provides for a-"record testing .structure connected to 
receive and test said caller data signals including said 
calling number identification data and said caller 
personal identification data against previously stored 
calling number identification and caller personal 
1 identification data." 

The plaintiffs argue that this term is not subject to 
means-plus-function analysis because it would have 
called to mind sufficient structure to those of 
ordinaiy skill in the art. The plaintiffs propose that 
the Court construe "record testing structure" to mean 
"a hardware device, with associated*608 software, 
used to store information and implement tests based 
on that information." :(Pls.' App. at 155). 
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The defendants argue that "record testing structure" 
is subject to § 112, f 6. The structures the 

defendants contend corresponds to the function 
performed by the record testing structure are the 
Processing Unit 96, the Qualification Unit 93, the 
Buffer Storage 97, either the Look-up Table 99 or the 
Use Rate Calculator 100, and the logic within the 
qualification unit to receive information regarding the 
calling number from the interface. Further, the 
defendants argue that the structure corresponding to 
"record testing structure" cannot be any computer 
with any type of memory; if this were the case, the 
defendants argue, § 112, U 6 would have no 

meaning. The defendants contend' that the 
processing unit must be programmed to receive 
decoded personal identification data from the callers 
and to test it against stored data for the callers. 

The Court concludes that "record testing structure" 
implicates § 112, 1 6 because "record testing" is 

•clearly a functional term and it does not connote any 
□structure for performing the function of receiving and 
%-testing said caller data signals, including said calling 
^number identification data and said caller personal 
□[identification data against previously stored calling 
.^number identification and caller personal 
rf identification data. The Court concludes that the 
□structures disclosed in the specification -that 
□correspond to "record testing structure" are the 
^ Processing Unit 96, the Qualification Unit 93, and the 
? Look-Up Table 99 in Figure 4. See Column 10, lines 

□ j through 25 of the '707' patent . Contrary to the 
fU defendants' contentions, the described functions of 

□ the Use Rate Calculator. 100 and the Buffer Storage 
yj97 ‘ in Column TO, lines. 1 through 25 of the '707 
,f= patent are not required to perform the function of 
lI receiving and testing signals against stored data 
r ~ called out in the claim. Thus, these structures do not 

‘correspond to record testing structure. 

3. "Processing" 

r321 The next term the parties presented to the Court 
for construction from the Analysis Control System 
patents is "processing." In Claims 104 and 117 of 
the '707 patent the term appears in context as "means 
for processing at least certain of said data developed 
by said terminals and said calling number 
identification 1 data relating to certain select ones of 
said individual callers." In Claim 192 of the '707 
patent , the terms appears in context as "analysis 
structure for receiving and processing said caller data 
signals under control of said record testing structure." 
' The final analysis control system claim at issue in 
which "processing" appears reads "means for 


processing at least certain of said data developed by 
said remote terminals relating to certain select ones 
of said individual 'callers." Claim 171 of the '863 
patent . 

The parties agree and the Court concludes that the 
phrase "means for- processing" is a means-plus- 
function limitation subject to § 112, H 6. The 

structuresrcorresponding to the "means" in "means 
for processing" include the Processing Unit 92 in 
Figure 4, the Central Processing Unit 251 in Figure 9, 
or the Processors PR1 through PRn in Figure 1. 

..The defendants argue that,, the term "analysis 
structure" in "analysis structure for :.. processing" is 
also subject to means-plus-function analysis. To 
support their position, the defendants contend that in 
the '739 patent, which shares the same specification 
as the '707, '863, and the'309 patents , Katz used the 
term "analysis means",in limitations similar to the 
limitations which contain "analysis structure." The 
plaintiffs contend that "analysis structure" had 
meaning to those in the art and connoted computer 
hardware and software used to analyze data, such as a 
processor. (Pis’ App at 160-61). The Court concludes 
that the term analysis structure is written in 
functional language and does not, connote sufficient 
structure to avoid the application *609 of § 112, ^ 6, 
despite the presumption to the contrary. The 
function of the analysis structure in the terms of the 
claim language is "receiving and processing said 
caller data signals under control of said record testing 
structure." - The structures that correspond to 
"analysis structure" are the same as those that 
correspond to the '-'means" in "means for processing," 
i:e., the Processing Unit 92. in Figure. 4, the Central 
Processing Unit 251 in Figure 9, or the Processors 
PR1 through PRn in Figure U 

The core dispute between the • plaintiffs and 
defendants is whether "processing," as used in 
"means for processing" or otherwise in the patents, 
requires a specific type of. processing. The 
defendants contend, in the'context of their means- 
plus-function . arguments, that the structures that 
correspond to the "means" in "means for processing" 
also include the software that performs the function 
of- processing, and because the only type of 
processing disclosed in the specification is statistical 
analysis to isolate a subset of callers in the context of 
the specific formats disclosed, the computer must be 
programmed with software that performs this 
particular kind of processing. Specifically, the 
defendants argue that all of the disclosed formats in 
the specification, including a health poll format, mail 
order format, instant lottery format, auction sale 
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format, television game show formats, and television 
poll format, require the use of statistical analysis to 
isolate a subset; thus, they argue, "processing" and 
"statistical analysis" are synonymous. The 
defendants also argue that if the term "processing" is 
given a broad, unlimited meaning, it would render 
other limitations that call out specific functions of a 
computer surplusage, such, as "accessing" a file, 
"storing" data, and "testing" data. 

The plaintiffs argue that the defendants' proposed 
construction of "processing" has no support, in the 
claim language, and that the defendants are 
attempting to define the function of "processing" by 
importing structural limitations from the 
specifications.! The plaintiffs argue that the term 
should be given its ordinary meaning, which is 
"performing some operation or sequence of 
operations on data and/or telephone calls." (Pis,' 
Appendix at 7). 

The term "processing," even as part of the phrase 
2 v means for processing," is not subject to means-plus- 
Wjfunction analysis, so an immediate resort to the 
^specification for meaning is not appropriate unless 
there is some "hook" in the claim language on which 
^limitations from the specification may be hung. See 
zp Renishaw. 158 F,3d at 1252. Thus, if the term 
"processing" in the context of the claim language had 
^;a common, ordinary meaning to those of ordinary 
'£! skill in the art, that meaning is the proper 

6 construction of the term, even if it is broad. See 

U Johnson. 175,F,3d 985. 989. 

: 

O Contemporary technical dictionaries indicate to the 

7 Court that "processing" had a broad meaning to those 
of skill in the art for some time. In the context of 

ff these claims it is clearly implied that the processing is 
r " being performed on data. The Standard Dictionary 
of Computers and Information Processing by Martin 
H. Weik (1969) defines the verb "process" as 
follows: "In data processing, to handle, manipulate, 
or perform some operation or sequence of operations 
on data in accordance with a specified or implied 
algorithm, usually as a series of discrete steps, 
including operations such as compute, assemble, 
compile, interpret, generate, translate, store, retrieve, 
transfer, select, extract, shift, search, sort, merge, 
transliterate, read, write, print, erase, and punch. 
The processing usually results in a solution to a 
problem." (Ex. 458). In the Computer Dictionary, 
by Charles J. Sippl (1966), the term "process" is 
defined as a "generic term that may include compute, 
assemble, compile, interpret, generate, etc." (Ex. 
498). In the Dictionary of Computing and New 
Information Technology, by A.J. Meadows et al. 
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(1984), the term "data processing" is defined as 
including "all clerical, arithmetical and logical *610 
operations on data. Data processing in the context of 
information technology always implies the use of a 
computer for these operations." (Ex. 483). • 

The claim language also shows that the term 
"processing" does riot by itself indicate statistical 
analysis to isolate asubset of callers. Many claims, 
dependent and independent^ in the 707, '863, and 
*309 patents specifically call out processing to isolate 
a subset of callers. For example, Claim 169 of the 
707 patent specifically calls out processing to isolate 
a subset of callers. Claim 174 of the '863 provides 
for "subsequent" processing that isplates a subset of 
callers; however. Claim. 171, upon which Claim 174 
depends, does not require such a parameter on the 
initial processing. Similarly, Claim 181 of the *863 
provides for "processing ... responsive to said 
approval signals." Clairn 185 of the '863 patent , 
which, is dependant on Clam , 181, specifically 
* provides for processing to isolate a subset callers. 
The fact that "processing" is called out in some 
claims, and then specifically "processing to isolate a 
subset of callers" is called out in other claims, some 
. of which are dependant on the claims that call out 
"processing" generally, indicates that the independent 
claims which, contain the term "processing" do not 
necessarily require that-' the processing perform 
statistical analysis to isolate a subset of callers or 
data. See Rodime PLC v. Seagate Technology , Inc., 
174 F.3d 1294. 1306 (Fed.Cir.1999) . If the term 
"processing" were given the limited scope explicitly 
called out in the dependent claims, those claims 
would be rendered superfluous, a result that should 
be avoided if the claim language will allow under the 
doctrine of claim differentiation. See Laitram Coro . 
vi Rexnord, Inc 939 F.2d 1533, 1538 

(Fed.Cir.1991) . fFN18T 

FN18. The defendants contend that under 
Laitram , claim differentiation does not apply 
to means-plus-function limitations; however, 
the term "processing" is the functional 
language of the claim and is not subject to 
■ means-plus-function analysis. 

There is nothing in the specifications that requires 
the Court to alter the broad irieaning of "processing" 
conveyed in the claims, even though the subject of 
statistical analysis to isolate a subset of callers is 
repeatedly discussed.' The name of the patents under 
consideration is "Telephonic- Interface Statistical 
Analysis System." At several points in the 
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specification, Katz describes his invention generally, 
or one of the formats generally as performing 
statistical analysis to isolate a subset of callers. See 
Column 1, line 58-67 of the '707 patent (providing 
that "[i]n general, the present invention comprises a 
telephonic-interface system and related process ... in 
. a variety of different interface formats or programs, 
as to ... statistically analyze acquired data, as. in 
combination and is association with external data 
(time independent), and accordingly to isolate a 
subset of the callers with variable identification"); 
Column 2, line 22-26 of the '707 patent (providing 
that "in accordance with various formats, acquired 
data is processed in statistical relationship, or' in 
relation to applied external data"); Column 5, lines 
53-55 of the '707 patent (providing that ”[i]n general, 
the processing evolves a subset (at least one caller) 
the members of which may be verified or 
confirmed"); Column 21, lines 33-38 (providing that, 
"[i]n view of the above explanation of exemplary 
systems, it will be appreciated that other 
embodiments of the present invention may be 
Qemployed in many applications to accumulate 
H statistical data, process such data, and define subsets 
rfp f callers of cqncem").* 

rt It is no surprise that Katz discussed statistical 
^analysis to isolate a subset of callers in the 
Specifications to the '707/'863, and *309 patents 
because he specifically called out this function in 
\Osome, but not all, of the" claims in those patents. 
*s Conversely, there is no mention in the specifications 
M=to the '285 and *150 patents of "statistical analysis" or 
ffj"isolating a subset of callers" because none of the 
•reclaims in those patents specifically call out such 
reprocessing, even though, the term "processing" *611 
^appears in the claims of those patents. While the 
rfspecifications of the *707, '863, and *309 patents call 
r ""oiit several embodiments of the Katz invention in 
which processing is performed to isolate a subset of 
callers through statistical analysis, not all of the 
claims that contain, the broad term "processing" 
require this limitation. Whether, as defendants 
argue, Katz’s claims are broader than his disclosure in 
the specifications of his patents, is a question for 
another day and does not alter the construction of 
"processing,"! a term that clearly had a broad and 
common meaning to those of ordinary skill in the art. 

The portions, of the prosecution history highlighted 
by the defendants do not conflict with the common 
understanding of "processing." During 'the 
prosecution of the *968 patent, from which the 
patents-in-suit descended, Katz distinguished his 
in vention from a collection of prior art in part on the 
basis that his invention variously incorporated "(1) 


personal participant selectivity, (2) participant record 
development and (3) analytical inter- related data' 
processing with respect to developed records." (Ex. 
33, March 2, 1988 Amendment at 14). The 
defendants argue that this statement by Katz indicates 
that all of his claims, including pending Claim 37 
which did not explicitly call out "statistical analysis 
to isolate a subset," incorporate statistical analysis or 
"inter-related processing." However, pending Claim 
38, which was dependent on Claim 37, added the 
specific limitation of "processing said statistical data 
'as to . isolate a subset of said individual callers." 
Katz’s assertions during the prosecution of the ’968 
patent that his invention variously, incorporated three 
elements does not require, and this Court will not, 
import the limitation of "analytical inter-related data 
processing" or "statistical analysis to isolate a subset" 
into the definition of "processing" in claims of the 
'968 patent, or of any of the patents at issue in the 
Markman hearing. 

During the prosecution of the '923 patent, which has 
the same specification as the '707, '863, and '309 
; patents , Katz attempted to distinguish his invention 
from, a patent to Riskiri by stating that the Riskin 
patent did not "suggest any interrelated processing 
between callers, nor are processing files formed other 
than merely to accommodate billing." (Ex. 38). In 
an Appeal Brief dated September 11, 1992 during the 
same prosecution, Katz described his invention as 
systems that "statistically acquire data, as in 
combination with and in association with external 
data (time independent), and accordingly isolate a 
subset of the callers with verifiable identification.". 
(Ex. 38). Similarly, in the information Disclosure 
Statement dated January 31, 1996 at 13 during the 
prosecution of the T85 patent, Katz informed the 
PTO that "[i]n various applications, Applicant’s 
, inventive systems have utilized an operation of 
processing data to isolate a subset of callers. In a 
refined form, the operation involves processing data 
from callers in combination to isolate a select subset 
of the callers by 'inten-elated' processing." (Ex. 56). 
These statements by Katz indicated that his patents 
suggest or include interrelated processing or 
statistical analysis to isolate a subset of callers, which 
is clear by the claims which explicitly call out this 
function. However, none of these statements by 
Katz indicates that any particular claim includes this 
type of processing or that all processing suggested in 
his patent is of this type. 

Based on the foregoing, the Court construes the term 
"processing" to mean: manipulation of data which 
performs some operation or sequence of operations 
on the data. 


Copr. © West 2003 No Claim to Orig. U.S. Govt. Works 




Page 25 


63 F.Supp.2d 583 

(Cite as: 63 F.Supp.2d 583) 


4. "Format" 

[331 The next term presented to the Court for 
' construction is’ "format." This term appears in many 
of the claims at issue in the Markman hearing. For 
example, Claim 104 of the 707 patent provides for 
"[a] system according to claim *612 103, wherein 
said called number identifies a specific one of a 
plurality of operating formats for interface." Claim 
192 of the 707 patent provides for "[a]n analysis 
control system according to claim 191, wherein said 
select called number (DNIS) identifies a select format 
from a plurality of distinct operating formats." 

The plaintiffs contend that the term "format" as used 
in the patents had a corhmon meaning to those of 
ordinary skill in the art, and they ask the Court to 
define "format" as "a computer program, including 
instructions and/or pre- recorded messages, for 
providing a service to callers." (Pis.’ Appendix at 7). 

The defendants argue that although the term 
7 : "format" only explicitly appears in some of the 
claims, the concept of "format" is implicit in all of 
M the claims and corresponds to the "analysis control 
O system" that is called out in the claims under 
yJ consideration: Arguing that the term is imprecise 

fy and - ambiguous without reference to the 
31 specifications, the defendants contend that "format" 
is defined by Katz in the specification as analysis that 
3 isolates a subset of callers and should be limited to 
l ^ include only the seven formats disclosed in the 
^specifications, including mail order, auction, health 
IjpoH, television game show, television game show 
H; requiring participation numbers, lottery, and 

Wy television poll formats. Alternatively, the defendants 
y3 argue that if the Court does not limit "format" to the 
seven disclosed embodiments, it should define 
"format" by - common threads present in all the 
formats disclosed; for example, the defendants . 
contend that a format must include a data acquisition 
phase in which callers enter or are assigned data for 
processing, and a processing phase in which that data 
for multiple callers is statistically analyzed with like 
data for other callers or with common external data to 
isolate a subset of callers participating in the format. 

Construction begins with-the claim language, and the 
language here is instructive. Considering Claim 192 
of the 707 patent which is quoted above, it is clear 
that "analysis control system" and "format" are not 
the same concept, as the claim includes both terms 
and indicates that the format is only a part of the 
analysis control system. 


The language of other claims which were not 
designated for the Markman hearing supports a 
construction of format that does not require statistical 
analysis and is not limited to the seven disclosed 
embodiments of the specifications. In some claims, 
Katz specifically limited the format in a claim to a 
particular type of format. For example, Claim 42 of 
the 707 provides for a "promotional format," Claim 
45 of the'863 patent provides for an "order format," 
Claim 46 of the ’863 provides for a "television 
initiated mail order operation," and Claim 56 of 
the'863 provides for a "merchandising format." The 
fact that these particular formats are called out in 
some of the -claims indicates that the term "format" 
alone is not limited to any particular format of set of 
formats. 

The specifications of the patents do not indicate that 
"format" must include statistical analysis or be 
limited to the disclosed embodiments. Although the 
Background and Summary of . the Invention in the 
specifications to the 707, *863, and *309 patents 
describes the invention as generally, performing 
certain functions, including statistically analyzing 
data, it does not explicitly require that the "format" 

■ include statistical analysis or that* the "format" is 
performing the statistical analysis. See Column 1, 
.lines 43- 47, 57-67 of the 707 patent ; Column 2, 
lines 4-14, 22-26 of the 707 patent . In addition, the 
language of the Background and Summary of the 
Invention is exemplary; it provides* what the 
invention is generally or what it may include or 
perform. ' See Column 1, lines 43 through 67 of the 
707 patent . Similarly, in describing the seven 
disclosed embodiments of his invention, Katz 
repeatedly stated that the examples were illustrative 
or exemplary. See, e.g., Column 9, lines 48 through 
51;. Column *613 11, lines 66 through 67; Column 
12, lines 1 through 19 of the 707 patent . 


Corporation, 156 F.3d 1182. 1187 (Fed.Cir.1998) 
and similar cases. . 


Figure 3 of the 707, *863, and ’309 patents is a flow 
diagram for one operating format of the Katz system. 
See Column 2, lines 44-45 of the 707 patent . The 
diagram illustrates a series of commands or 
instructions for the computer and the sequencing of 
those commands, including the content and sequence 
of voice prompts and the operations on data to be , 
stored in or retrieved from memory. There is no 
indication in the figure of statistical analysis or that 
the format is, limited to the disclosed embodiments. 
To limit the term "format" in these patents to the 
disclosed embodiments would violate the ruling of 
Comark Communications. Inc . v. Harris 
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The prosecution history cited by the defendants does 
not support their proposed construction of "format," 
During the prosecution of the '023 patent, the 
examiner rejected certain of Katz’s claims as 
anticipated by a patent to Riskin because the Riskin 
patent described various "formats," including stock 
quotation, movie directory, and product information 
services. (Ex. 48). Similarly, during the prosecution 
of the '120 patent, the examiner rejected certain of 
Katz's claims as being unpatentable over a group of 
references because the claims contained "game" or 
"operating process" formats that were selected 
through the use of the dialed number. These 
statements indicate that the examiner did not consider 
the Katz formats to be - limited to the seven 
embodiments disclosed in the specifications because 
the examiner rejected some of Katz’s claims as 
unpatentable over patents which contained "formats" 
other than the seven described by Katz. The 
defendants pointed to no statements by Katz during 
the prosecution of the patents in which he disclaimed 
_ coverage of , any formats other than the formats 
W discussed in the specifications. 

Cfl Based on the foregoing, the Court construes the term 
* O "format" to mean: a computer program that sets forth 
Ijl the content and sequence of steps to gather 
information from and convey information to callers 
bn through pre-recorded voice prompts and messages. 

^ 5. "Multiple Formats" or "Plurality of Formats" 

[34] The parties also disagree over the proper 
- y construction of the terms "plurality of formats" and 
0 "multiple format." TEN 191 The plaintiffs argue that 
ijj the terms "plurality" and "multiple" clearly had the 
hfj common and plain meaning of "more than one" to 
one of ordinary skill in the art. The defendants, do 

not contest that these terms mean "more than one," 
.-but rather they argue that because it is impossible to 
know whether a system is running on one format or 
more than one format, "multiple" or a "plurality of’ 
formats must have three characteristics. First, each 
format must be a separate computer program and not 
just different questions or branching in the same 
format. Second, each format must have distinctly 
different subject matter and functionality. Third, 
each format must be reached by a different and 
unique called number. 


FN19. These terms appear in the 
Conditional Format Claims at issue in the 
'15,0 and ’285 patents and the Participation 
Number claims at issue in the 707 and '863 


The plaintiffs agree that subroutines or branching 
within a format do not constitute multiple formats. 
The specification of the 707 patent confirms this. 
See Column 18, line 37 (noting in the context of the 
television game show format that "the basic format 
can remain , the same, only the questions change by 
time zone"). The plaintiffs also agree that one phone 
number cannot be used to reach different formats. 
The specifications support this understanding, of 
"multiple formats" or "plurality of formats." See 
Column 12, lines 5-6 (noting that one of the common 
structural elements.of the Katz invention is "utilizing 
the called number to select,a *614 specific operating 
format"). . However, the patents do not support the 
defendants' contention that each format of a plurality 
of formats or multiple formats must be assigned a 
unique called number. 

The patents also do, not support the defendants' 
contention that each format in a plurality of formats 
or in multiple formats must be different in the 
function it performs or in subject matter. In the T50 
patent specification, Katz states that "[e]xemplaiy 
selected formats of the processor might include: 
public polls, lotteries, auctions, promotions, sales 
operations and games;" the use of plural to describe 
the formats indicates that the processor could run 
more than one of any type of format. Column 2, line 
65 to Column 3, line^l of the T50. Thus, if a 
processor is running a series of formats, even if all 
are lotteries or all are mail order formats, this would 
constitute a "plurality of formats" or "multiple 
formats." 

The prosecution history cited by the defendants does 
not dictate that the Court should alter the construction 
of "multiple formats" or "plurality of formats" that is 
clear from the claim language and specifications. In 
an Amendment dated January 11, 1990 during the 
prosecution of the '506 application, Katz amended 
one of his claims to recife "a plurality of distinctly 
different operating process formats." (Ex. 36). 
However, the examiner; subsequently rejected this 
claim as amended,,and this particular language does 
not appear in any of the claims at issue. During the 
prosecution of the '150 patent . Katz noted in an 
Amendment dated October 5, 1989 that the patent to 
Riskin "contains no suggestion of a multiple format 
processor nor structure for .conditioning accepted 
calls." TFN201 (Ex. 35). The Court concludes that 
Katz was not limiting the term "multiple format" to 
require' formats with different subject matter or 
functionality in this statement to the PTO. 
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FN20. Katz made a similar statement in an 
Amendment dated June 30, 1992 during the 
prosecution of the *285 patent . (Ex. 50). 


Based on the foregoing, the Court construes the 
terms "plurality of formats" and "multiple formats" to 
mean: more than one format. The terms do not 
include the subroutines or branching within a single 
format. 

6. "Remote Terminals" 

[351 The parties dispute the meaning of the term 
"remote terminals," which appears in claims 
throughout the body of patents to Katz. The parties 
agree that the term refers to traditional telephones, 
but the plaintiffs contend that the term may comprise 
other devices as well, such as wireless phones or a 
computer that can access the telephone network. 

O The plaintiffs contend that a person of ordinary skill 
■%=in'the art reading the Katz patents would understand 
r^that "remote terminals" could refer to devices other 
SSthan traditional telephones. The defendants argue 
r^that there is no support in the specifications for any 
iJtdevice other than traditional telephones. 

y : The claim language in the patents does not support 
fithe defendants limited definition. Claim 96 of die * 
s 707 patent is exemplary of many of the claims that 
^contain the term "remote terminals." Claim 96 
rljprovides for "[a]n analysis control system for use 
fnwith a communication facility including remote 
^terminals for individual callers, wherein each of said 
7L remote terminals may comprise a conventional 
"^telephone instrument including voice communication 
^ means and digital input means in the form of an array 
of alphanumeric buttons for providing data." The 
use of the words "may comprise" indicates that 
remote terminals includes, but is not limited to, 
traditional telephones. 

The specification does not limit "remote terminals" 
to conventional telephones only. In Column 3, line 
55 through Column 4, line 18 of the 707 patent , Katz 
describes *615 the remote terminal illustrated in 
Figure 1. Although Katz describes what would be 
considered a traditional or conventional telephone, 
the specification is clear that the remote terminal in 
Figure 1 is the illustrative embodiment and that the 
description of it is exemplary. 

The prosecution history cited by the defendants does 
not-restrict the definition of "remote terminals." In 


the prosecution history of the '968 patent, in an 
Amendment dated March 2, 1988, Katz attempted to 
distinguish his patent from other patents containing, 
among other devices, "a special form of terminal 
apparatus at a data source" by noting that "[c]ontrary 
to the operations of the systems described in the 
above references, applicant's system interfaces with a 
conventional telephone instrument." (Ex. 33). Katz 
went on further to explain regarding "special-purpose 
telephone instruments" that ”[c]learly, such 
telephones could be-employed in cooperation with 
applicant's system; however, a very significant 
feature of applicant's system is its ability to function 
cooperatively with a conventional telephone 
instrument. Accordingly, specific forms of 
-transaction telephone instruments or data phones are 
not deemed to be particularly applicable to the claims 
as set forth herein...." Contrary to the defendants' 
contention, the Court concludes that this statement by 
Katz indicates that his system could accommodate 
conventional telephones, as well as other devices, not 
that it was limited to use 1 with conventional 
telephones. 

Thus, the Court concludes that there is nothing in the 
claim language, specifications, or prosecution history 
that indicates that "remote terminals" can only 
include conventional or traditional telephones and not 
wireless phones or computers connected to the 
telephone network. Based on the foregoing, the 
Court, construes "remote terminals" to mean: a 
device or instrument for connecting callers to the 
telephone network for voice and digital 
communication, including, but not 4 limited to, 
conventional telephones. 

7. "DNIS" and "called number identification 
data" 

[361 The next terms the Court must construe are 
"DNIS" and "called number identification data." 
These terms'appear in many of the Analysis Control 
System claims, including Claim, 104 of the 707 
patent which reads "a system according to claim 96 
for. use with -a communication facility having a 
capability (DNIS) to provide called number 
identification data to identify a called number from a 
plurality of different numbers for calling," [FN211 
Claim 192 of the 707 patent which reads "an analysis 
control system according to claim 183, wherein said 
communication facility automatically provides called 
number identification data (DNIS) to identify a select 
called number from a plurality of called numbers," 
and Claim 65 of the *863 patent which reads "an 
interface structure ... including means to 
automatically receive call number identification 
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signals (DNIS) to identify a select format from a 
plurality of formats." TFN221 

FN21. This language is found in Claim 103 
of the '707 patent, upon which Claim 104 
depends. 

FN22. The terms "DNIS" and "called 
number identification data" appear in claims 
other than the Analysis Control System 
claims; the parties agree and the Court 
concludes that the terms have a uniform 
meaning across all of the claims at issue. 

The parties agree that the terms "DNIS" and "called 
number identification data" have the same meaning 
and are used' interchangeably in the patents. The 
plaintiffs contend that the terms mean "a signal 
representative of the number called." 

The defendants argue that DNIS or called number 
: : nidentification data must represent the full dialed 
^number, which is seven or ten digits. The 
^defendants also contend that DNIS or called number 
^'identification data cannot be internal routing *616 
li; numbers or vector directory numbers; because the 
^'claims indicate that the communication facility 
^provides DNIS or called number identification data to 
i the interface and the interface receives DNIS or 
recalled number identification data from the 
ry communication facility, the defendants argue .that 
Hi DNIS or called number identification data cannot be 
h 7| any signal sent internally in the communication 
^facility. 

5=0 The Court concludes that the terms "DNIS," "called 
number identification data," and like terms have the 
same meaning and are used interchangeably in the 
patents. The term "DNIS" is an acronym for "dialed 
number identification service." Both "dialed number 
identification, service" and "caller number 

identification data" contain the word "identification," 
and the plain import of these phrases is a signal or 
data that identifies the number that has been called. 
Thus, the language of the claims does not support the 
defendants' argument that "DNIS" or "called number 
identification data" must be the full seven or ten digit 
dialed number. The claim language does not support 
the defendants' argument that "DNIS" or "called 
number identification data" cannot include internal 
■ routing numbers within the telephone network; 
indeed, such 1 numbers are neither mentioned in nor 
relevant to the Court's construction of the claims at 
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all. 

The passages of the specifications to which the 
defendants point do not support the limited 
construction proposed by the defendants either. In 
Column 12, lines 2 through 6 of the '707 patent , Katz 
describes' one of the structural elements that have 
reoccurring , significance ■ in his inventions as 
"utilizing'the called number to select a specific 
operating format." The defendants emphasize that 
Katz lists a ten or seven digit number as an example 
of the called number in the specifications; in Column 
6, lines 41-45 of the ’707 patent. Katz explains that 
• * "[rjeceiving the call ^signal, the automatic 1 call 
distributor AC1 associates the called number ((213) 
627-3333, rendered available ’ using standard 
telephone DNIS techniques) through the interface 20 
and the switch 21 to attain connection with the 
specific processor...." However, the .mere reference 
to "called number" does not restrict "called number 
identification data" to a certain number of digits, nor 
is there reason to restrict the terms "DNIS" and 
"called number identification data" to the examples 
. provided by Katz in the specifications. 

Further, in Column 4, lines 62 through 64 of the '707 
patent Katz stated that ”[g]enerally, DNIS capability 
is a function of the communication facility C 
(composite telephone system) to provide called 
terminal digital data indicating the called number." 
"Data- indicating the called number" undermines the 
defendants contention that the data must be the full 
dialed number. Similarly, in Column, 10, lines 39 
through 42 of the '707 patent. Katz stated that "[n]ote 
that the communication facility C provides the dialed 
number ("(213) 627-4444").to the processing system 
PI through well known telephonic equipment DNIS." 
These passages confirm that DNIS or called number 
identification data must, only; be a signal that 
identifies the called number and need not be only the 
.. seven or ten digit number. 

The prosecution history cited by the defendants does 
not alter the meaning of the terms conveyed by the 
claim language and specifications. The first set of 
statements by Katz in the prosecution history, the 
defendants argue, indicates that DNIS or called 
number identification data must be the full dialed 
number. - In an Information Disclosure Statement 
dated September 20, 1994, submitted during the 
prosecution of the '285 patent. Katz attempted to 
distinguish his claims from a group of patents and 
other references. (Ex. 50). Katz described the '012 
patent to Matthews'et al. as a "system identified as 
Direct Inward Dialing or 'DID,' which involves the 
capability of utilizing the last three or four digits of a 
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called number for routing to a desired recipient's 
telephone" and distinguished *617 the system as 
"quite different from the combinations set forth in the 
claims in that, neither DNIS signals were utilized nor 
were formats selected. Additionally the system was 
void of either qualification or operator control...." 
fFN231 


FN23. Katz < made an almost identical 
statement regarding the Matthews patent to 
the PTO in the prosecution of the 734 
patent. (Ex. 61). 


Similarly, in a Supplemental Amendment dated 
March 14, 1995 during ; the prosecution of the 734 
application, Katz also distinguished the '906 patent to 
Matthews on the basis that the Matthews system 
"utilizes so called 'DID' signals for accessing an 
individual program.... However, again, the structure 
and operation is distinct from Applicant’s techniques 
^ utilizing DNIS for format selection and further 
^involving testing." (Ex. 61). 

P3 It is unclear from these two statements however, 
Qwhether Katz was basing his distinction on the 
Indifference between the number of digits or content of 
rya DID signal versus a r DNIS or caller number 
-^identification data signal,, or if he was basing his 
^distinction on the different functions that those 
^signals performed. What is clear is that Katz did not 
"'explicitly state that DNIS or called number 
^identification must include all of the digits of the 
Oinumber dialed. 

kjThe second set of statements by Katz in the 
^prosecution history, the defendants argue, indicate 
1 ythat DNIS or called number identification data cannot 
be internal routing numbers in the telephone network. 
In the September 20, 1994 Information Disclosure 
Statement, Katz described the '682 patent to Vij et al. 
as /'another utilization of 'DID' operation to route 
calls.' Again, the operation is quite distinct from 
DNIS operation and is further distinguished from the ■ 
claims herein on the basis of testing, computer 
interface and so on." TFN241 (Ex. 50). In the same 
Information Disclosure Statement, Katz described the 
'500 patent to Binkerd et al. as "another alternative 
for routing calls utilizing inputs by a caller. Again 
the system is quite distinct from the utilization of 
DNIS capability." (Ex. 50). During the prosecution 
history of the '075 patent in the Preliminaiy 
Amendment dated July 17, 1990, Katz stated that 
"[rjecognizing that the Riskin patent discloses the 
utilization of ANI and DNIS signals to accomplish 


telephone routing, it is respectfully submitted that 
applicant's system involves entirely different 
philosophical considerations and structure. The 
provision of an interface system utilizing these 
signals, not only to. select an operating format but 
further to accomplish associative data, is submitted to 
involve a patentable distinction." (Ex. 40). In an 
Amendment dated August 31, 1995 during the 
prosecution of the 707 patent. Katz attempted to 
distinguish the '336 patent to DeBruyn for an 
international lottery system on the basis that the 
systern, indicated direction or routing to different 
^processors for individual language operation in 
response to different dialed numbers, but "no 
suggestion of 'DNIS appears nor is the system 
otherwise pertinent." (Ex. 51). 


FN24. Katz made an almost identical 
, statement regarding the Vij patent to the 

PTO in the prosecution of the 734 patent. 

(Ex. 61). 

These statements indicate that Katz distinguished his 
inventions from pther patents on the basis of the 
comparative functions of the systems; the systems in 
the other patents use signals to route telephone calls, 
not select a format from a group of formats or to store 
data associated with those signals. However, Katz 
never informed, the PTO that the same numbers that 
other systems used to route calls could not be used to 
identify the called number and select a format. In 
short, it is not clear from Katz's statements, contrary 
to the defendants' contention, that "internal routing 
numbers," to the extent they can identify the called 
number, could not be included in the meaning of 
called number identification data or DNIS, as used in 
the Katz patents. 

*618 Based on the foregoing, the Court concludes 
that the terms "DNIS" and "called number 
identification data" are synonymous and mean: a 
signal or data that identifies the number called. 

8. "ANI" and "Calling Number Identification 
Data" 

f37] "ANI" and "calling number identification data" 
are. the next terms presented to the Court for 
construction. In general, the term "calling number 
identification data" appears in the claims and the term 
"ANI" is used -in the specifications. The parties 
agree that "ANI" and "calling number identification 
data" have the same meaning. 
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In the Analysis Control System Claims, the term 
"calling number identification data" appears in 
context as "receiving said calling number 
identification data." See Claims 33, 104, 117, and 
192 of the 707 patent and Claim 171 of the '863 
patent . In the Conditional Format claims, the terms 
appear in context as "call data signals as to indicate ... 
calling numbers" or "calling numbers as additional 
call data signals." See Claim 15 of the *150 patent 
and Claims 17 and 24 of the *285 patent . In the • 
Products Carrying Participation Numbers Claims, the 
terms appear in context as "call data signals 
indicative of calling number identification data." See 
Claim 44 of the 1 707 patent and Claim 79 of the '863 
patent . These terms appear throughout the Katz 
patents. The parties agree and the Court concludes 
that the terms have a consistent meaning across the 
claims at issue. 

The arguments of the parties regarding the proper 
construction of these terms mostly mirror their 
arguments regarding "DNIS" and "called number 
.^ identification data." The plaintiffs argue that these 
TUerms mean a signal provided by the telephone 
^network that indicates all or part of the calling 
number. (Pis.' Appendix at 31, 69). The defendants 
Qargue that "ANI" and "calling number identification 
^Jdata" must refer to the entire calling number; do not 
i!J include routing or billing signals used within .the 
gltelephone network, and. must identify the geographic 
^location of die caller such that wireless phones are 
™ excluded. The arguments of the defendants will be 
^addressed in turn. 

iz There is no indication in the claim language that 
H n ANI" or "calling number identification data" must 1 
^be the full calling number; indeed many of the 
SQ claims call out a signal that indicates the calling 
^number. The specifications do not support the 
defendants’ contention either. In Column 4, lines 62 
through 67 of the ’707 patent Katz notes that "ANI 
capability is a similar.function whereby the digital 
data indicates the calling number with calling 
terminal digital signals." The defendants contend 
that because Katz used ten digit phone numbers in his 
examples in the specifications, the terms "ANI" and 
"calling number identification data" must include the 
fxill seven or ten digit number. In Column 6, lines 62 
through 65 of the '707 patent . Katz describes two 
ways in which the calling number could be 
transmitted to the Katz system; he notes that "the 
caller would push the buttons in sequence to indicate 
his telephone number, e.g. '(213) 627-2222.' 

Alternatively, the interface 20 can accept the calling 
number ((213) 627-2222)-according to its provision 
by standard ANI equipment of the communication 


facility C." In Column 7, lines 29 through 30 of the 
707 patent Katz notes that "the first portion, section 
53, contains a form of identification data, i.e., the 
caller’s telephone number, i.e. '(213) 627-2222." 

The first passage of the specifications cited by the 
defendants is provided as an, example of a calling 
number. It is clear that the number from which a 
caller is calling would be a full seven or ten digit 
number; however, the specification is silent about 
. what the signal that conveys this number, the ANI or 
the calling number identification data, would include. 
The second passage of the specifications cited by the 
defendants describes an example of *619 data that is 
stored in a cell as represented in Figure 2, not "ANI" 
or "calling number identification data." Neither of 
these passages' indicates . that "ANI" or "calling 
number identification data" must include any 
particular number of digits. 

As for the defendants’ second argument, the claim 
language does not support a construction of "ANI" or 
"calling number identification data" that excludes 
routing signals or billing signals that are used within 
the telephone network; This argument is essentially 
the same as the defendants' argument that 
"communication facility" means that the Katz system 
must operate outside of .the telephone network, which 
the Court addressed-above and will not repeat here. 
In short, neither the claim language nor specifications 
mention routing or billing signals as either included 
; or, excluded in the definition of "ANI” or "calling 
number identification data." Determining whether 
routing or billing signals are signals which indicate 
the calling number is not a matter of claim 
construction, and as such,-is not properly before the 
Court. 

Further,, the prosecution history cited by the 
defendants neither confirms their proposed 
construction of "ANI" or "calling number 
identification data" nor conflicts with the plain 
meaning of the terms "ANI" and "calling number 
identification data" conveyed by the claim language 
and specifications. In an Amendment dated April 
.15, 1996 in the prosecution of the 751 patent, Katz 
attempted to distinguish the '020 patent to Fodale to 
support- his amendment. Katz described the Fodale 
patent as providing a system which blocks delinquent 
telephone terminals from making toll calls by 
comparing routing and billing information provided 
by the local telephone office against a list of 
delinquent terminal numbers. Katz notes that in one 
arrangement in the Fodale patent, ANI provides the 
calling or billed number. Katz stated that ”[n]o 
reference to ANI can be located in providing the 
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caller number, which presumably is otherwise 
available to the local toll network/ 1 (Ex. 67). The 
defendants contend that Katz was referring to "his" 
version of ANI in this last statement and 
distinguishing signals that are sent outside, the 
telephone network from the billing signals or routing 
signals that are internal to the telephone network. The 
defendants' interpretation of this statement by Katz is 
inconsistent with his statement that Fodale. uses ANI 
to • provide the calling or billed number in one 
arrangement. While the meaning of Katz's 
statements in this Amendment is not completely 
clear, the Court concludes that these statements 
clearly do not convey the message that the defendants 
would attribute to them; that Katz was disclaiming 
coverage of routing and billing signals. 

As for the defendants' final argument, there is no 
requirement in the claim language that "ANI" and 
"calling number identification data" must identify the 
geographic location of callers. The defendants argue 
that the "ANI" and "calling number identification 
f^data" must disclose the geographic location of the 
ricaller because the formats disclosed in the 
^specifications use ANI to screen callers based on 
Yz their geographic area. In his description of a 
^television game show format in Column 18, lines 37 
: .ythrough 44, lines 56 through 62 of the '707 patent, 
rilKatz proposes that different questions be used for 
different geographic locations to accommodate the 
^different time zones and that "area code numbers 
afford an effective geographic classification of 
y,callers." In the context of the discussion of a 
television poll format in Column 20, line 16 through 
12 22 of the 707, Katz proposes that callers may be 
rt screened by geographic area according to their 
y telephone number which is provided by- ANI 
^equipment. The defendants contend that because 
Katz uses the geographic location of the callers taken 
from the calling number in these formats, the Mobile 
Identification! Number or MIN supplied by wireless 
phones cannot constitute "calling number 
identification: data" or "ANI" because MIN does not 
supply an *620 accurate indication of the callers 
geographic location. However, in the discussion’ of 
an instant lottery format in Column 12, lines 46 
t through 47 of the 707 patent . Katz proposes the use 
of a caller's telephone number and date of birth to 
qualify a caller based on his age; in this example, the 
calling number is not used to qualify a caller based 
on his geographic location. Similarly, Claims 165 
and 175 of the 707 patent call out the use of calling 
numbers for purposes other than determining 
geographic limitations. To adopt the defendants' % 
construction !of the terms at issue to always require, 
the identification of the geographic location of the 


caller would not only improperly limit the claims by 
the examples disclosed in the specifications, but also 
would limit the claims in a manner inconsistent with 
some of <the other examples in the specifications. 
The Court concludes that there is no basis in the 
claim language for importing such a limitation. 

Based on the foregoing, the Court concludes that 
"ANI" ;and "calling number identification data" are 
synonymous in.the claims at issue in the Katz patents 
and mean: a signal that identifies the calling number, 
i.e. the number from which a call originated. 

9. In-band or Out-of-band Signaling 

1381 The defendants have requested that the Court 
determine whether the patents require the signals 
indicating the called and calling number as just 
discussed to be transmitted "in-band," or along a 
voice channel in the form of analog signals, and not 
"out-of-band" via an Integrated Services Digital 
Network (ISDN) connection. The plaintiffs contend 
that the patents are silent on whether the signals must 
be transmitted, or in-band or out-of-band, and thus no 
particular manner of connection or mode of 
transmission of these signals is required. 

The parties presented expert testimony and argument 
on the difference between in-band and out-of-band 
signaling. In short, a signal carrying data may be 
transmitted over a telephone connection that travels 
in the same channel or line as the voice signal travels; 
such a data signal is said to be traveling "in-band." 
Traditional telephone connections are set up in this 
manner. A signal carrying data may be transmitted 
over a telephone connection in a channel or line that 
is separate from the channel or line that the voice 
signal travels; such a data signal is said to be 
traveling "out-of-band." An ISDN connection, 
which provides two voice channels and one data 
channel in the same connection, is an example of 
"out-of-band" signaling. A TI connection provides 
for 24 channels or lines in the same connection; a 
data signal .may travel in-band with each of the 24 
voice channels or out-of-band in one of the channels 
along with the other 23 voice channels. (See 
Defendants' Demonstrative Exhibit 36). 

To support their argument that the patents require in- 
band signaling,. the defendants contend that the 
limitation in Claim 96 of the 707 patent which reads 
"means to provide signals representative of data 
developed by said remote terminals and for receiving 
said calling number identification data" is a means- 
plus-function limitation, and therefore, the Court 
must determine the structure disclosed in the 
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specification that corresponds to the "means." 
fFN251 The defendants contend that the only 
structure disclosed in the specifications is an in-band 
connection. For support for this argument, the 
defendants rely heavily on Figure 1 in the 707, '863, 
and '309 patents . Figure 1 illustrates one hundred 
calls or lines coming into the Automatic *621 Call 
Distributor AC1, fifty lines coming from the ACD to 
the Interface 20, and fifty lines coming out of the 
Interface 20. See also Column 4, lines 24 through 27 
, and Column 5, lines 3 through 13 of the 707 patent . 
The defendants contend that if Katz contemplated 
that the call data signals would be sent out-of-band, 
he would have had to show 51 lines going into and 
coming out ofthe Interface to allow for the separate 
data line in an ISDN connection. The defendants 
contend that Kate's disclosure of in-band signaling in 
Figure 1 is the structure to which the "means" 
corresponds. However, Figure 1 is an illustration of 
how the Kate system may be set up. Even assuming 
that the defendants' contention regarding the figure is 
correct, the Court concludes that Figure 1 does not 
Require that the signals be sent in- band; it only 
^Illustrates that the signals may be sent in-band. 

M FN25C The defendants also contend that ANI 

^ or calling number identification data, and 

l!? DNIS, or called number identification data 

^ signals, even in claims which are not in 

means-plus-function form, refers to in-band, 
s signaling only. - However, to support this 

position, the defendants point to the same 
fl; claim language and passages of the 

O specification that they rely on to support 

5-1 ' their means-plus-function argument. Thus, 

. the Court will treat these two issues 

together. 

. In addition, the defendants point to Column 4, lines 
52 through 58 of the 707 patent , which indicates that 
the interface for receiving .ANI may be a Centrum 
9000 or an interface which includes tone, decoders. 
The defendants contend that such interfaces could 
only, receive analog in-band signals, not digital or 
ISDN signals. However, even assuming that this 
representation about the capacity of these interfaces 
is true, the types of interfaces provided in the 
specifications are exemplary only; they do not 
indicate that the signals can only be sent via one of 
. ■ these interfaces or that the signals can only be sent in- 
band. 

In Column 4, lines 52 through 58 of the 707 patent , 
Katz notes that "the interface 20 incorporates 


modems, tone decoders, switching mechanisms, 
DNIS and ANI capability (call data analyzer 20a) 
along with voice interface capability." It is clear that 
the. tone decoders and the DNIS and ANI capability 
of the call data analyzer perform the function of 
providing and receiving signals from the remote 
terminals and the communication facility. Thus, the 
Court concludes that the structures that correspond to 
the "means" are the Interface 20 and the Call Data 
Analyzer 20a. 

The plaintiffs note that Claim 15 of the T50 patent , a 
process claim, recites the limitation of "receiving said 
call data signals from said telephonic communication 
system for a calling remote terminal," which is not 
written in means-plus-function form. They argue 
that the language of this claim in no way indicates the 
type of line on which the call data signals must be 
received and because it is not a means-plus-function 
limitation, it is riot appropriate to import structure 
from the specifications., The Court agrees. In the 
specification of the T50 patent, in Column 4, lines 
12-17, Katz discusses the call data referred to in his 
claims. The only requirement of the call data signals 
set forth in the specification pertains to the content of 
the signal: it must convey the called and calling 
number. There is no requirement in the 
specifications, that the signals be sent in a certain 
manner or over a certain type of line or connection. 

The patents are silent as to whether the call data 
signals must be transmitted "in-band" or "out-of- 
band." Thus, the Court concludes that the claims at 
issue do not require or exclude any particular manner 
of transmission or type of signaling. 

10. "Consumable Participation Key" and "Limits 
bn Use" 

r391f401 The parties have presented the terms 
"consumable participation key" and "limits on use" to 
the Court for, construction. "Consumable 
participation key" appears in Claim 51 of the *309 
patent and reads in context “"qualification structure 
cohtrolled by said record structure for testing caller 
data signals provided by a respective one of said 
individual . callers to specify a consumable 
participation key for restricting the extent of access to 
said system to limit data stored from said respective 
one of said individual callers on the basis of 
entitlement." The term also appears in Claim 65 of 
the ; '863 patent and *622 reads in context 
"qualification structure fortesting caller data signals 
provided by at least one of said individual callers to 
specify a consumable participation key, said 
consumable participation key for use during a single 
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predetermined period of time for restricting the extent 
. of access to at least a portion of said system by said 
one of said individual callers on the basis of 
entitlement." 

The term "limit on use" or "limits on use" appearsrin 
Claims 33, 44, and 93 of the 707 patent and Claims 
79 and 190 of the '863 patent . Claim 33 ,of the 707 
patent recites in part a "qualification structure 
controlled by said record structure for testing said 
calling number identification data to specify a basis 
for entitlement defining a limit on use, for restricting 
the extent of access to said system for a respective 
one of said certain of said individual callers.... An 
analysis control system according to claim 26, 
wherein said limit on use relates to a dollar amount." 
The other claims in which "limits on use" appears are 
substantively the same; Claim 44 of the 707 is 
representative and reads "providing products carrying 
participation numbers specifying limits on use to 
entitle individual callers to access said operations of 
the * interface with said telephonic communication' 
system." 

7? The parties agree that "consumable participation 
y^key" should be defined as a number or word that 
Oallows a caller access to a service or part of a service 
iija predefined. limited number of times and which 
llicannot he refreshed or recharged. While the 
y ordinary meaning of the claim language gives some 
Vindication of the meaning of "consumable 
7 participation key," the specification makes it clear.- 
7 In Column 9, lines 31 through 35 of the 707 patent 
Tithe specification provides that "[f]or example, a list 
■Jfmay be preserved by a use- rate calculator to 
H implement a consumable key operation. That is, a 
UJuser is qualified to a specific limited number of uses 
^□during a defined interval." 
r ! “ 

The parties disagree, however, on the meaning of 
"limits on use." The plaintiffs argue that "limit on 
use" means "a control imposed on the degree or 
extent to which callers may avail or utilize a service 
or one or more operations of a service." (Pis.' App. at 
74). The plaintiffs contend that a limit on use can be 
any one of a range of restrictions including "limits 
based on the total number of permitted accesses, the 
time of day for permitted accesses, limits on use 
based on a dollar value, [and] limits on use based on 
v a predetermined period of time." (Pis.' App. 75-76). 
t The defendants argue that this term has the same 
meaning as consumable participation key in that it is 
a control on the number of times a caller may enter a 
format in the Katz system..The defendants agree that 
a limit on use can be fixed by a set number of uses or 
a set dollar amount. However, the defendants argue 


that a limit on use does not perform a metering 
function in that it does not effect the duration of 
access to a format; consequently, it cannot 
disconnect a caller during a format for exceeding a 
set period of use. 

The place to begin is the claim language. Claim 33 
of the 707 patent provides for a limit on use that 
relates to a dollar amount. The plaintiffs argue that 
this Claim clearly shows that limit on use is not 
restricted to only the number of calls or accesses into 
the system. Although this claim does not explicitly 
recite that the limit on use would be a duration of 
time linked to the set dollar amount, e.g: $10.00 limit 
at $2.00 per minute, it doesmot explicitly recite that 
the dollar amount could only be linked to a set 
number of accesses, e.g. $10.00 limit at $2.00 per 
access. 

The defendants argue that the limits on use are used 
to qualify callers for access to the operations of the 
interface, which necessarily has to occur before the 
caller enters into the Katz system. However, claim 
44 of the 707 patent provides! for a further step of 
"invalidating on-line said participation numbers after 
said limits on use .specified by said 'participation 
numbers are *623 reached." This claim calls out a 
step of utilizing the limit on use at a later point in the 
process after the qualification step. 

The specification confirms that "limit on use" should 
not be restricted to set number of accesses to the Katz 
system. In Column 12, lines 52-57 of the 707 
patent Katz describes how a calling number may be 
"checked by the use- rate calculator to .determine the 
number of times it has been used in excess of a 
predetermined number of calls or dollar value to 
participate in the lottery during a current interval of 
monitoring." (emphasis added). Similarly, in 
Column 12, lines 22 through 26 of the 707 patent 
Katz describes how a lottery format may use a limit 
on use and states that "[f]or example, a person might 
be entitled to play the lottery a limited number of 
times or to the extent of a limited dollar value during 
a predetermined interval." (emphasis added). 

Contrary to the defendants’ assertion, the Court 
concludes that Katz does not equate all limits on use 
to consumable participation keys. In Column 9, 
lines. 32 through 35 of the 707 patent, the 
specification provides that "a list may be preserved 
by a use-rate calculator to implement a consumable 
key operation. That is, a user is qualified to a 
specific limited number of uses during a defined 
interval." The use of the phrase "limited number of 
uses," which accurately describes a consumable 
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participation key, does not indicate that all "limits on 
use" are consumable participation keys. Thus, it is 
clear from the claims and specifications that a 
consumable participation key is only one kind of a 
limit on use. 

There is no indication in the Katz patents of a 
method of measuring a limit on use based on a dollar 
value. That is, neither the claims nor the 
’ specifications require that the limit on use based on a 
dollar value be decremented by the number of 
accesses to the system, ie. $2.00 for each access. 
The claims and the specifications leave open the 
possibility that the dollar amount could be 
decremented by some other method of measurement, 
such as time spent in the Katz system; ie. $2,00 for 
10 minutes, such that the limit on use served a 
metering function. 

The statements made by Katz in the prosecution 
history cited by the defendants do not require a 
different construction than what is clear from the 
Q plain language of the claims and specifications. 
C: During the prosecution history of the 707 patent , 
f-i certain of Katz's pending claims, including pending 
il claim 47, were rejected by the examiner in an office 
M action as unpatentable over two patents and an article 
^ of Turbat. (Ex. 51), In an Amendment dated August 
^ 31, 1995, Katz amended pending claim 47 by 
Eft substituting the phrase "one time use" with "limit on 
45 use." Katz also argued against the examiner's 
.« rejection of his pending claim 47 in a section entitled 
^ "Discussion of the Rejections of Claims 32, 37, 40, 
|!j 41 and 47 under 35 U.S.C. § 103 ." In that section, 
Katz distinguishes the rejected claim 47 on the basis 
^ that "[applicant's system, as claimed, is independent 
■“2 of both time (Barger and DeBruyn) and value 
(Turbat)." However, this discussion was clearly 
directed toward the rejection of the claim as 
originally written, which called for "a basis of 
entitlement defining a one time use," as evidenced by 
Katz's statement at the end of the discussion section 
that "[t]he rejected claims are urged to be distinct for. 
the reasons presented above." Based on this review 
of the prosecution history, the Court concludes that 
Katz's statements about a claim that read "one time 
use" do not limit the claims that were eventually ' 
accepted, which read "limit on use." 

Based on the foregoing the Court concludes that 
"consumable participation key" means: a number or 
word that allows a caller access to a service or part of 
a service a predefined limited number of times and 
which cannot be refreshed or recharged. The Court 
concludes that "limit on use" means: a control that 
limits a caller's access to a service based on some 
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predetermined method of measuring the *624 level of 
use. The term "limit on use" is not restricted to a 
specific method of measuring use, such as a limited 
number of accesses into the Katz system. 

B. CLAIMS INVOLVING PRODUCTS 
CARRYING PARTICIPATION NUMBERS 

Claims Involving Products Carrying Participation 
Numbers are Claims 44 and 93 of the 707 patent and 
Claims 79,and i90 of the '863 patent . The text of 
these claims is set forth in the Appendix. 

In general, these claims involve a method, for 
limiting a caller's entitlement to access the functions 
of the system by" requiring the caller to enter a 
participation number. These participation numbers 
are carried on products that are in some way provided 
to the caller prior to the call. The participation 
number corresponds to data stored in memory in the 
system which specifies a limit on a caller's access to 
the system. ■ 

1. "Products Carrying Participation Numbers’' 

[411 The plaintiffs "contend that the term "products 
carrying participation numbers" is straightforward 
and its meaning may be taken from the ordinary 
meaning of the words themselves. The defendants 
argue that the words "product" and "carrying" 
indicate that the product on which the participation 
number is carried. must have inherent value apart 
from the number;, thus, the defendants argue, 
"products" cannot include prepaid calling cards. 

The term "products" is not used in the Katz patents 
as a term of art,' as the parties agree. Thus, the Court 
should give the term its plain, ordinary English 
meaning. The Court concludes that the plain 
meaning of "products," which denotes an item 
produced for use in a commercial setting, does not 
support the construction given to it by the defendants. 
The plain meaning of the term "product" in the claim 
language does not connote something of inherent 
value apart from the number carried with it. 

The specification does not contradict the plain 
meaning of "products." The only place in the 
specification . that discusses products carrying 
participation numbers is Column 17, lines 13 through 
17 of the 707 patent , which,reads "[a] key to 
participation in the game show may involve the 
purchase of a particular product. For example, a 
person desiring to participate may purchase a product 
which carries a concealed key.number. The number 
serves as a caller's key to participation in the game 
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show." This passage in no way suggests that the ^ 

product must have value independent of the 
participation number. The defendants also point to 
Column 9, lines 35 through 38 of the 707 .patent , 
which discusses restricting callers to the purchasers 
of a medical apparatus. This discussion is given by 
way of example only and does not indicate that all 
"products" must have inherent value apart from the 
participation numbers. 

The defendants rely on statements made by Katz 
during the prosecution of the 707 patent . In the 
August 31, 1995 Amendment, Katz distinguished the 
'275 patent to Kamil by stating that "Kamil discloses 
a telephone; system enabling prepayment' for 
telephone calls, wherein special code and credit 
information is stored in memory in special exchanges 
and debited as the, call progresses" and that Kamil 
"does not disclose specific limitation recitations 
including consumable key operation, nor does it 
disclose providing a product bearing a participation 
number specifying a limit on use." (Ex. 51). The, 
^defendants argue that Katz clearly stated that his 
Convention was distinct from Kamil because Kamil 
reused prepaid, tickets which do not have inherent/ 
Rvalue, and thus, are not "products." 

^ The Court ‘ concludes that Katz did not 

^unambiguously state that his invention required 
3J products with inherent value apart from the 
\D participation ; number; it is possible, *625 ■ for 
s example, thatKatz’s distinction was based on the fact 
]^that Kamil's, special _ code connected with the 
:i ^prepayment for telephone calls did not specify a limit 
~4on use. Katz did not mention Kamil's use of a 
r; prepaid ticket as a method of recording the 
/-prepayment in his statements so it is not clear that 
"-Katz was using the concept of a prepaid ticket as the 
^ basis for his distinction. In addition, these 
statements were made by Katz in a voluntary 
amendment, not in an effort to change the examiner's 
decision on a rejected claim. Thus, the Court 
concludes that Katz’s statements do not indicate a 
clear disavowal of coverage so as to require that 
"products" have inherent value apart from the 
participation numbers. See York Products, 99 F.3d 
at 1575. 

Based on the foregoing, the Court concludes that 
"products carrying participation numbers" means: a 
physical item sold or exchanged in a commercial 
setting which carries a number allowing participation 
in the Katz system.' 

2. "Accounting data" 


f421 The second term from the Claims Involving 
Products Carrying Participation Numbers that the 
parties have presented to the Court for construction is 
"accounting data." This term appears in Claim 44 of 
the '707 patent, which includes the step of "providing 
on-going accounting data to said individual callers at 
intervals during calls from said individual callers." 

The plaintiffs argue that "accounting data" should be 
construed according to its ordinary, common 
meaning, which is information relating to a, reckoning 
or a computation. (Pis/ App. 83-84)^ The 
defendants argue that "accounting data" means 
callers' scores in the television game show format 
because that is the only fonnat in the specifications in 
1 which Katz discusses accounting data. 

' - r - 

The claim language does not support the 
construction proposed by the defendants. Nothing in 
Claim 44 indicates that "accounting data" should be 
limited to only callers' scores in a television game 
show format. In addition, Claim 45 of the '707, 
which is dependant on claim 44, provides for the step 
of "accounting, for said limits on use for said 
participation numbers for said individual callers by 
incrementing or decrementing on-line said 
cumulative use for said individual callers to said 
limits on use." In this claim, the concept of 
accounting connotes keeping a record of the usage of 
the Katz system according to set limits on use 
associated with a Waller's participation number; the 
language of this claim in no way limits the concept of 
accounting to scores in a game show. 

The defendants contend that Column 16, lines 44-53 
of the 707 patent is the only place that Katz describes 
"accounting data.'" In that passage of the 
specification, Katz discusses a television game show 
format and states that: 

The participant data is stored in an assigned cell of 
/ the memory 98 (FIG.4) for the caller and as the 
“* game proceeds, the processing unit 92 tallies the 
caller's* score. . Scores are interrelated between 
r individual processing units to actuate the terminal 
GT. Thus, individual accounting occurs for each 
of the calling participants on an on-line basis 
dependant upon the success of the studio players 
and their association with the callers. On-going 
accounting data may be provided at intervals or 
real time by the recorded voice to each contestant. 
However,= in.Column 17,'lines 44 .through 48 of the 
. 707 patent the specifications reads "the table 99 may 
be a larg6, shared unit that tabulates each of the key 
numbers and accounts for their use. If the caller has 
„ identified a proper key number, the process proceeds 
and the key number is accounted, i.e. incremented or 
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decremented to the limit of use if any." Contrary to 
the defendants assertion, Katz discusses accounting 
in this passage of the specification in a context other 
than a television game show format. This passage of 
the specification is consistent with the language *626 
of Claim 45, which adds the step of "accounting for 
said limits on use for said participation numbers," and 
indicates that "accounting data" may relate to the 
limits on use specified in the participation numbers or 
consumable key numbers, and not only callers' scores 
in a game show. Further, even if the only example 
of "accounting data" in the specification were in the 
television game show context, the Court finds no 
reason in the claim language to restrict the term to a 
disclosed embodiment in the specification. See 
Johnson Worldwide. 175 F.3d 985, 989. 

The defendants argue that the prosecution history of 
the '707 patent supports their construction of 
"accounting data.” In a Supplemental Amendment 
dated December 28, 1994 during the prosecution of 
the '707 patent Katz added Claim 53, which 
.□eventually became Claim 37 (upon which Claim 44 
Cldepends). In his remarks, Katz stated that ”[s]upport 
ngfor the 'accounting' distinction may be found, for 
“^example, at page 34, lines 11-21 of the present 
specification," which corresponds to the passage in 
Jjrthe specifications upon which the defendants rely. 
2= The Court concludes that this statement by Katz in no 
J^way limits the term "accounting data" to only callers' 
® scores during a television game show format, as 
y evidenced by his use of the phrase "for example." 

fii The claim language and the specification makes it 
B clear that a caller's score in a television game show 
iTi format is accounting data, but it only one example of 
= accounting data, not the term's definition. ■ Based on 
f-fthe foregoing, the Court construes the term 
^'"accounting data" in accordance with its ordinary, 
common meaning to mean: information relating to a 
computation of data. 

3. "Operations of the Interface" 

[43] The third term from the Claims Involving 
Products Carrying Participation Numbers the parties 
have presented to the Court for construction is 
"operations of the interface." This term appears in 
the preamble 1 of Claims 44 and 93 of the '707 patent 
and Claims 79 and 190. of the '863. The language 
containing this term varies slightly in the claims, but 
generally provides for ".[a] process for controlling 
• operations of an interface with a telephonic 
communication system." The term "operations of 
the interface*' as it appears in the preamble is also 
referred to in the limitations of the claims, such as "to 
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access said operations of the interface." 

The defendants argue that "operations of the 
interface" is synonymous with "format." The 
plaintiffs contend that the term should be construed 
as "the set of processes or actions that effectuates 
interactive connection and that is part of the work 
performed by the system connected to the telephone 
network." (Pis.' Appi-at 68). 

The claim language does not support the defendants' 
limited construction, of this term. In the second 
limitation of Claim 37,. upon . which Claim 44 
depends, the claim includes the step of "receiving 
said call data signals ... to select a specific operating 
format from a plurality of operating formats of said 
operations of the interface." This claim recites both 
the terms "format" and "operations of the interface." 
The use of both terms separately in the same claim 
indicates that they Have different meanings. In 
addition, the claim refers. to selecting one of a 
plurality of operating formats of the operations of the 
interface, which shows that the operations of the 
interface includes more than one format. Further, 
the term "format" is not present in Claims 93 of the 
'707 Patent or Claim 190 of the '863 patent , which 
indicates that the operations of the interface do not 
necessarily include a format. 

The term "operations of an interface" is not 
discussed in the specification. The defendants point 
out that in Column 10, lines 32, 39, and 43, Katz 
refers interchangeably. to • "mail order operating 
format" and "rriail order interface." From this portion 
of the specification, however, the Court cannot 
conclude that the operations *627 of the interface can 
only include a format. 

The Court concludes that there is no reason in the 
claim language or specifications to depart from the 
ordinary, common meaning of "operations of the 
interface." Based on the foregoing and consistent 
with the Court's construction of "interface structure," 
the Court concludes that the term "operations of an 
interface" means: the processes, activities, or 
functions of the interactive connection between the 
processors upon which the Katz system is running, 
the communication facility, and the callers. The 
term does not require that the Katz system be running 
a format, or specifically, one of the seven formats 
disclosed in the specifications. 

4. "Answer Data" 

‘[44] "Answer data" is the fourth term the parties 
-“ have presented to the Court for construction from the 
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Claims Involving Products Carrying Participation 
Numbers. The term appears in Claims 44 and 96 of 
the 707 patent and Claims 79 and 190 of the ’863 
patent . The language of the limitations in which 
"answer data" appears is almost identical in each 
patent and reads "receiving digital identification data 
from said individual callers responsive to said voice 
signals including said participation numbers for said 
individual callers and answer data developed by said 
remote terminals under control of said individual 
callers." 

The parties agree that the clear meaning of "answer 
’data" is responses by callers to vocal questions or 
prompts. The defendants ask this Court to exclude 
any response that includes a telephone number, and 
specifically the telephone number of the party;the, 
caller would like to reach, from the definition of 
"answer data." 

The defendants argue that the specifications describe 
callers providing answers'to questions only in the 
Q context of one of the Katz formats, and because 
making a telephone call is not a format, a telephone 
flj number cannot be included in the definition of 
0 "answer data." See Column 7, lines 46 and 59; 

Column 17, line 8; Column 19, line 17 of the 707 
reY patent . Even taking the defendants characterization 
LS of these passages of the specification as true, the 
Court has already rejected the defendants' narrow 
^ definition of the term "format" in the context of these 
™ patents. Further, there is nothing in the passages of 
pzk £h e specifications cited by the defendants that 
fU indicates that answer data could not include any 
O telephone number, including the number the caller is 
yj trying to reach. 

{2 The Court concludes that there is nothing in the 
claim language or specification that restricts the 
ordinary, common meaning of the term "answer 
data," which denotes data containing answers or 
responses. The defendants argue that "answer data" 
cannot encompass all answers to questions because 
the claims refer to some types of answers with 
specific terms, such as participation numbers. 
Although the claims recite different terms to refer to 
some specific responses received from the callers, the- 
use of these more specific terms does not indicate 
that the broad term "answer data" cannot encompass 
1 ( these responses as well. 

The prosecution history cited by the defendants does 
not support their construction of "answer data" nor 
does it limit the ordinary, plain meaning of the term 
as expressed in the claims. The defendants argue 
that Katz distinguished his inventions from a patenf 


to Newkirk, which involved a system that enabled 
callers to make calls at pay telephones using a 
magnetic stripe on a card. In the prosecution history 
of the '968 patent in a Supplemental Amendment 
dated May 4,1988, Katz stated that: 

The Newkirk et al. patent (4,439,636) is directed to 
a system for enabling a magnetic stripe card to be 
used at a pay telephone somewhat independently of 
the composite telephone system. Although the 
Newkirk patent discloses digital communication 
between r a remote *628 terminal and central 
terminal, the communication essentially involves 
the magstripe of a credit card. Distinct from 
applicant's development, Newkirk does not 
contemplate any operations related to statistical 
analysis. Specifically, with respect to the claims 
herein, while the Newkirk patent utilizes a calendar 
clock and form records for purposes of billing, the 
system does not store any form of "answer data." 
(Ex. 33). The defendants contend that Katz's 
statements indicate that a telephone number could not 
be answer data. The Court concludes that Katz's 
statement that the Newkirk system did not store any 
form of answer data does not limit the term "answer 
data" to exclude" responses that include telephone 
numbers. Katz stated that the only communication 
between a remote terminal and a central terminal was 
through the magnetic, stripe; such a magnetic stripe 
would not have constituted "answer data" as this 
Court concludes that term is used in the Katz patents. 

Although not addressed by Katz in his statements 
regarding Newkirk, the defendants argue that the 
Newkirk patent provided for callers to be "prompted" 
by a dial tone to enter the telephone number they 
were trying to reach. Thus, the defendants argue, 
Newkirk involved callers' responses to prompts and 
Katz statement that Newkirk did not include answer 
data indicates that Katz was disclaiming responses 
involving telephone numbers from the scope of the 
term. The Court is not persuaded by this argument for 
two reasons. First, Katz did not mention that 
Newkirk prompted callers with a dial tone in his 
discussion of foe Newkirk patent; thus, the Court 
will not limit Katz's claims by a statement that he did 
not make during the prosecution of the patents. 
Second, the patents make clear that foe questions or 
prompt must be vocal or voice generated. [FN261 
Thus, the dial tone used in Newkirk-is not a "prompt" 
or "cue" as used in foe Katz patents. 

FN26. Claim 44 provides support for the 
notion that the questions or prompts are 
r vocal in nature. . The third limitation in 

Claim 37, v upon which Claim 44 depends, 
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provides for "coupling said remote terminals 
to said interface for providing voice signals 
to said individual callers and generating said 
voice signals for actuating said remote 
terminals as to > provide vocal operating 
instructions to specific ones of said 
individual callers." The specification also 
supports the . idea that answer data is 
responses to vocal questions or prompts. 
See Column 7, lines 46 through 53 of the 
707 patent . 

During the prosecutipn of the '846 application, Katz 
distinguished his patent from a patent to DeBruyn. 
(Ex. 66). In an Amendment dated July 7,1997, Katz 
stated: 

DeBruyn is silent as to the fourth and fifth steps of 
claim 31. These steps provide: "cueing callers 
with selected questions from a batch of questions;" 
and "receiving answer data ... responsive to the 
selected questions." DeBruyn prompts callers for 
simple and' fixed input: a phone number and a 
^ Lotto number, which can be confirmed and 
corrected in linear fashion. There is no suggestion 
Uf or disclosure of selected "questions from a batch of 
O questions." DeBruyn does not contemplate a 
ly selection of the same or different questions, for 
fy different callers, from a batch of questions, 
ffi DeBruyn, by its silence, can not imply cueing 
□ callers with those questions, nor receiving answer 
^ data in response to those questions. 

3 r = It is clear that in these statements, Katz was 
■^distinguishing; his patent from DeBruyn on the basis 
yfthat DeBruyn did not select questions from a batch of 
-□questions or receive answers to those questions from 
Lya batch of questions. These statements clearly do not 
jjindicate that answer data cannot include any 
'^telephone number, including the number the caller is 
trying to reach. 

Based on the foregoing, the Court concludes the 
term "answer data" to mean: responses from callers to 
vocal questions or prompts. 

*629 C. CONDITIONAL FORMAT CLAIMS 

L 

The Conditional Format Claims include Claim 15 of 
the T50 patent and Claims 17, 20, 24, and 77 of the 
785 patent . In general, the T50 and 785 patents 
describe a system and a method for interfacing callers 
with a processing system which can handle multiple 
callers and run multiple formats. The 785 patent 
also includes the option of interfacing callers with a 
live operator 1 who receives prompts from the 
processing system. Certain of the formats of the 


processing system may contain conditions which 
restrict access to their use by callers; these 
conditions are stored in memory in the processing 
system in connection with the corresponding format. 
Call data, including the called number, the calling 
number, and the equipment signals, is used by the 
processing system to select the format the caller 
. wishes to access and to restrict access to formats 
according to any associated conditions. 

Claim 15 of the 750 patent and Claim 17, 20, and 24 
of the 785 patent are method claims; Claim 77 of the 
785 patent is an apparatus claim. The method 
claims are very similar arid all contain at least four 
basic steps, including receiving call data signals, 
selecting, a format under control of the call data 
signals, testing the selected format in relation to the 
call data signals, and conditionally interfacing said 
selected format with the calling terminal. The text of 
these claims is set forth'in the Appendix. 

The parties' arguments regarding the proper 
construction of the testing step and the sequence in 
which the four basic steps in the method claims must 
be performed are intertwined. The plaintiffs argue 
that the "testing the selected format step" includes the 
test referred to in the specification as the "validity bit 
check," which tests the^ANI of the caller against a 
negative list of "bad" ANIs stored in memory. 
Under this construction, because the validity bit 
check may be performed before die selecting step, the 
testing step could be performed before the format is 
chosen in the selecting step. The defendants argue 
that the validity bit check is not encompassed by the 
testing step, but rather is separately called out in 
Claim 24 of the 785 patent : thus, as is clear from the 
claim language, the steps must be. performed in the 
sequence in which they are listed in the claims. The 
proper construction of the testing step will be 
addressed fust. 

1. -’’Testing the Selected Format" 

[45] The first term the parties presented to the Court 
for construction from the Conditional Format Claims 
is "testing the selected format." This term appears in 
all four of the method claims, and reads in context 
"testing the selected format in relation to said call 
data signals." Although the claim language is 
unclear as to whether the rtest is performed on the 
format or for the format, the parties agree that 
"testing the selected format" means the step of 
performing a test based on conditions associated with 
a format before a caller is allowed to' interact with a 
format. 
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The disagreement surrounds the scope of the testing 
step. In addition to the argument over whether the 
validity bit check is encompassed by the testing step, 
the parties disagree over whether the test must 
include the use of a control word or control data and 
whether the test that is performed must be specific to 
each format or if formats may be conditioned as a 
group. The defendants contend that the step of 
"testing" must involve the use of, or "fetching" of, a 
"control word" to identify the conditions associated 
, with the selected format. The plaintiffs contend that 
the step of testing does not necessarily include 
fetching a control word associated with the selected 
format and that Katz disclosed other types of testing 
in the specifications that perform this step of the 
claims. The| plaintiffs contend that a test may apply 
to groups or . categories of formats, or to all of the 
- formats. The defendants contend that the testing 
step cannot *630 perform the function of excluding a 
caller from accessing any formats at all but rather, the 
testing step determines whether conditions specific to 
' the selected format are satisfied. 

.71 The claim language of the testing step is helpful, but 
3: not conclusive. The language of the claims.does not 
® clearly indicate what the step of testing the selected 
ksf format involves. The Conditional Format Claims 
UJ recite "testing the selected format," which indicates 
?U that the test is performed on one particular format 
31 that has in some way been selected. The claim 
language does not indicate whether or not the same 
^ test could be given to a group of formats or if all 
Ll formats could be tested for a single caller at the same 
time. Claims! 11, 12 and 13 of the T50 patent, which 
L;; like Claim 15 depend on Claim 10, add the steps of 
Hr' "fetching control data addressable with said call data 
5 a? for use in the step of testing," "composing a control 
word defining conditions for interfacing," and 
"fetching data to specify time constraint conditions." 
These claims specifically call out the steps of 
composing a control word and fetching control data, 

’ which suggests, consistent with the concept of claim 
differentiation, that the concept of control data is not 
necessarily implicit in the testing step of independent 
Claim 10. The claim language does not preclude the 
possibility that testing other than based on a control 
word could t be encompassed in the testing step. 
Thus, the analysis must proceed to the respective 
specifications. 

The specifications of the patents describe three main 
types of testing that are performed on calls. The first 
type of testing is performed using a control word or 
control data, 1 which is available for each format and 
imposes any conditions on accessing the format. See 
Column 5, lines 21 though 25 of the T50 patent . 


Column 6 lines 54 through 57 of the '285 patent 
provides that "a control word is available for each 
operating format of the processor P and is utilized to 
impose the conditions for an interface and the terms 
of any associated billing." Similarly, in Column 9, 
lines 3 through 7, the specification provides "each of 
the operating formats has a control word for defining 
any access conditions or limitations to accomplish a 
specific format." Katz explains that the control 
words are bits in the control register which indicate 
the presence and content of conditions associated 
with a format. See Column 9, lines 27 through 37 of 
the '285 patent . For example, Katz describes test 
conditions based on the time of the call, the calling 
history of the caller, and the demographics of the 
caller. See Column 9, line 37 through Column 10, 
line 9 of the '285 patent . 

The specification also discusses testing or 
conditioning calls as a group. For example, the 
specification provides "the [historical] record might 
take the form of either a negative or a positive file 
(for an individual format). In that regard, formats 
involving 'pay to dial' calls might be conditioned as a 
group." Column 5, line 64 through Column 6, line 2 
of the T50 patent . Katz also describes "decimal 
equivalent coding" as a way to condition formats as a 
group. Katz states that all formats of a particular 
type may be assigned in a "decimal series," such that 
all lotteries would be assigned a number in a "100" 
series, e.g., 101, 102, 103, etc. For example, a 
caller's ANI may be associated with a decimal series 
which would exclude that caller from participation in 
any formats in that decimal series. See Column 10, 
lines 27 through 30 of the '285 patent . The 
specification provides that decimal equivalent coding 
"enable[s] a substantial number of formats to be 
designated and coded with respect to various 
classifications." Column 8, lines 5 through 17 of the 
T50 patent : Column 10, lines 10 through 30 of the 
'285 patent . 

Katz also discussed what he refers to as the validity 
bit check. The, validity bit check compares the ANI, 
or calling number, of the caller to a list of ANIs that 
are stored in memory. " If it is a negative list and the 
caller's ANI appears on the list, *631 the caller will 
be denied access to the Katz system regardless of the 
format. If it is a positive list, the caller's ANI must 
appear on the stored list in order to access the Katz 
system regardless of the format. See Column 4, line 
60 through Column 5, line 5 of the '150 patent . It is 
also possible that the calling equipment may appear 
on a stored list which cletermiries a caller’s access to 
any of the formats. See Column 5, lines 1 through 
14 of T 50 patent . 
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It appears both side agree that Claim 24 of the '285 
patent corresponds to the validity bit check described 
in the specification. The claim provides for "storing 
a record of negative file data, said select processing 
format using! said additional call data signals to 
access said record and obtain data to specify and test 
for negative file conditions.” The defendants say 
that Claim 24 does not alter the testing step of the 
independent claim; rather, the defendants argue it is 
an additional step that occurs befpre the testing step. 

The Court concludes that, based on the claim 
, language and the specifications, the testing step does 
not encompass testing formats as a group, such as 
through the decimal equivalent coding or the validity 
bit check disclosed in the specifications. The clear 
language of the claim recites testing " the selected " 
format. According to the specification, decimal 
equivalent coding is performed on a group of formats 
at one time and does not operate on the format that is 
selected by the call data signals. Thus, the Court 
□invokes the legal rule that the specification may not 
^.expand the clear meaning of the claim language. As 
f-rL\vell, the specification shows that the validity bit 
Jllcheck is based on the ANI or equipment signal of the 
rf caller and is not associated with any conditions 
replaced on a selected format. Based on the foregoing; 
□’the Court concludes that "testing the selected format" 
Borneans: the method by. which it is determined 
yp-whether any conditions associated with the format 
* that has been selected by the call data signals are 
^satisfied. 

2. The Sequence of Steps in the Method Claims 

The parties disagree over the sequence in which the 
□four basic steps in the method claims, i.e., receiving 
^call data signals, selecting a format, testing the 
selected format, and conditionally interfacing, must 
be performed. Specifically, the disagreement centers 
around the sequence of the selecting and testing 
steps. The defendants contend that there is a 
presumption that the steps in a method claim must be 
performed in the order they are listed in the claim 
particularly where, as here, the claim language 
indicates that the testing step must follow the 
selecting step. The plaintiffs contend that in some 
embodiments of the invention the testing step could 
be performed before the selecting step, particularly a 
situation where a group of formats are being tested, 
such as the validity bit check. 

r461T471 Where the plain meaning of the claim 
language indicates a sequential nature to the claim 
steps and the specification does not suggest 


otherwise, the steps must be performed in the order 
written in the claim. See Mantech Environmental 
Corporation v. Hudson Environmental Services , Inc., 
152 F.3d 1368. 1376 (Fed.Cir.1998) . The testing 
step provides for "testing the selected format," which 
suggests that the format must be selected before this 
step can occur. While the specification does indicate 
that the validity bit check and other testing of formats 
as a group may occur before the selection of the 
format, the. Court has already concluded that the 
validity bit check and other group testing, is not 
encompassed by the testing step. Given the clear 
language and the suggested sequence of the steps 
provided in the claims, the Court concludes that: the 
testing step must be performed after the selecting 
' step. 


Claim 20 of the '285 patent contains the additional 
steps of "selectively terminating certain select calls 
from said remote terminals in favor of said operator 
attended terminals" TFN271 and "transferring 
substantially all of said certain select calls from said 
operator attended terminals back to said multiple 
port, multiple format data processing system." The 
defendants argue that these steps must be performed 
after the four basic steps that appear before them in 
the claim. 

FN27. Claim 24 of the f 285 also contains the 
step of selectively terminating certain select 
calls. 


Claim 24 of the *285 patent includes the steps, in 
addition to the four basic steps, of "providing signal- 
represented call data from said remote terminals 
including calling numbers as additional call data 
signals" "storing a record of negative file data, said 
select processing format using said additional call 
data signals to access said record and obtain data to 
specify and test for negative file conditions," and 


There is also some disagreement over the sequence 
in which the additional steps other than the four basic 
steps should be performed in the method claims. 
Claim 11 *632 calls , out the additional step of 
"fetching control data addressable with said call data 
for use in the step of testing." Claims 15 calls out 
the additional step of ■ "fetching data to specify 
demographic conditions." Thus, the Court concludes 
that it is clear from this claim language and the 
passages of the specifications discussed above 
regarding control words that: the steps of fetching in 
Claim, 11 and Claim 15 must occur before the testing 
step. ‘ v 
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’’terminating calls from said remote terminals if said 
calling number matches said data obtained from said 
negative file data.” The defendants argue that the 
selectively terminating step must be performed after 
the four basic steps and the providing step, the 
storing step, ! and the terminating step must be 
performed before the four basic steps are performed. 

As for the additional steps in Claims 20 and 24 of 
the '285 patent, the defendants do not point to any 
passages of the specification that demonstrate that the 
additional steps in those claims must be performed in 
any particulari order. There is nothing in the claim 
language that suggests that those steps must 4 be 
performed before, after, or during the four basic steps 
called out in the claims. Interpreting the plain claim 
language, there is no reason why calls could not be 
transferred to a live operator or transferred back to 
the system at any time during a call. Similarly, there 
is no reason shown in the claim language why a call 
could not be ! terminated. at any time if the calling 
number matched negative file data. Thus, the Court 
O concludes that; the claims do not require that the 
additional steps of Claims 20 and 24 be performed in 
S3 any particular order. 

hj 3. "Call Data Signals" 

s'l f 

3S f481 The term "call data signals" which appears in 
^ the "testing the selected format" limitations also 
ra j ses construction issues for the Court. In Claim 15 
" of the ’150 patent and Claim 17 of the '285 patent, the 
term "call data signals" appears in the preamble and 
fu reads "call data signals, as to indicate called and 
calling numbers." In Claims 20 and 24 of the '285, 
UJ the term "call data signals” is not limited in-the 
preamble or, elsewhere in the claim to called and 
Cl calling numbers. The parties agree that in those 
claims, "call data signals" refers to called numbers, 
calling numbers, and equipment signals. See 
Column 4, lines 53 through 58 and 65 through 68 of 
the *285 patent . 

The parties dispute the meaning of the term 
"equipment signals." Specifically, the defendants 
contend that "equipment signals" is limited to the 
signal disclosed in the specification, which is a signal 
that indicates whether the caller is using a touch tone 
telephone or 1 a rotary dial telephone. Column 3 lines 
65 through 68 of the ’150 provides that "the call data 
may specifically include digital signals representative 
of the called number, the calling number (terminal 
number) and the terminal equipment.” Column'4, 

' lines 10 through 28 of the T50 patent provides that 
call data may be provided by the communication 
*633 facility for the called number, the calling 
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number, and "equipment, e.g. [exempli gratia ] ’pulse’ 
or ’tone’ terminal." These passages of the 
specification do not require that the equipment signal 
only indicate whether the caller is calling from a 
pulse or tone terminal. 

Column 11, lines 28 through 36 of the ’285 patent 
provides that ”[t]he bits *29’ and ’30’ comprise a field 
83 and may actuate a special form of the selected 
format. In the disclosed embodiment, the field 83 
registers call, data, as to indicate that the calling 
terminal is a ’pulse* (rotary dial) signal unit or a ’tone’ 
(touch) signal unit." Field 83 in Figure 5 is labeled 
"equip." The plaintiffs argue that by dedicating two 
bits in memory, for the. equipment signal, Katz 
indicated that equipment signals may encompass 
more than touch tone or rotary, because only one bit 
would have been required to store that information. 
In light of the specification and Figure 5, the Court 
concludes that "equipment signal" is not limited to a 
signal indicating whether the caller is using a touch 
tone or rotary- phone and means; a signal that 
provides information about the equipment from 
which the caller is making a call. 

Another dispute the parties raised in connection with 
the term "call data signals" is which call data signals 
. may be the basis for a test in the testing step. The 
defendants argue that the only call data signal that 
can.be tested in the testing step is DNIS. The 
defendants argue that the equipment signal cannot be 
tested because equipment signals for touch tone or 
rotary phones did not exist at the time of the Katz 
patents. Putting aside whether an equipment signal 
that indicated rotary or touch tone phones existed at 
the time, of the Katz patents, the specification clearly 
indicates that the equipment signal may be the basis 
for disqualifying callers from interfacing with a 
format. See Column 5, lines 1 through 4 of the T50 
patent . The claims language of the testing step is 
"testing the selected format in relation to said call 
' data signals." Although Claim 15 of the *150 patent 
and Claim 17 of the ’285 patent do not include 
equipment signals from the scope of call data signals 
in the preamble, there is no basis in the claim 
language or' the specifications to conclude that the 
call data signals in the testing steps in Claim 20 and 
24 of the ’285 cannot include the equipment signal. 

The defendants also argue that ANI cannot be 
included in the call data signals of the testing step 
because Katz disclaimed coverage for testing ANI in 
the.prosecution history. The specifications clearly 
indicate that a caller's ANI may be used to disqualify 
"him-from interfacing with a format. See Column 4, 
iines 61 through 68 of the T 50 patent . In the June 
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23, 1993 Supplemental Preliminary Amendment 
during the prosecution of the '285 patent , Katz 
distinguished his invention from a patent to Fisher by 
stating that "the patent to Fisher does not disclose 
receiving calls from random or unknown callers at 
large and limiting access upon testing imposed 
conditions specified by call data including DNIS 
from unknown callers." (Ex. 50) (emphasis in 
original). Contrary to the defendants' assertions, the 
Court concludes that Katz's statement, "call data 
including DNIS," is not exclusionary or limiting 
language and does not exclude ANI from the term 
"calf data signals” in the testing step. Thus, the 
Court concludes that: the call data signals in the 
testing step may include the calling number or ANI. 

4. "Conditionally Interfacing" 

149] The parties also dispute the meaning of the term 
"conditionally interfacing the selected format." . The 
parties agree that if the testing step is satisfied, that 
is, the test is performed and the conditions are 
^fulfilled, then the caller is connected to the selected 
'sformat. The defendants contend that if the 
^conditions associated with the format are not satisfied 
ji|n the testing step, the caller is not connected to the 
^format. The plaintiffs contend that the *634 claims 
tf^are silent as to what happens if the tested conditions 
=3re not satisfied. 

li ~ 

iSThe term "conditional interfacing" in the context of 
s the Katz patents connotes that the caller will be 
^connected or interfaced with the selected format If 
!! any conditions associated with that format are 
^satisfied. The term in itself does not connote what 
Hlhappens to the call if the format conditions are not 
^satisfied, other than the call will not be interfaced 
3fwith the format. 

The specification provides that after the tests have 
been performed, "[i]f the call is accepted, the process 
moves to initiate : the selected format interface as 
indicated by the block 40. , Conversely, if the call is 
to be rejected, the process moves to the step indicated 
by block 32, i.e. reject the call as with a message and 
release the line." Column 6, lines 34 through.41 of 
the '150 patent: Column 8, lines 4 through 6 of the 
'285 patent (identical provision). Figure 2 of the 
'285 and '150 patents, which are flow diagrams 
illustrating the operating process of the system, 
indicate that if the tests are not correlated, i.e. the 
conditions are not met ("No" at 48), the call flows in 
the direction , of the arrow to 32, and the caller 
receives a reject message (32) and the line is released 
(34). 


The specifications indicate that one possible result 
from a call in. which the conditions associated with 
the selected format are not satisfied is that the call 
will be rejected and the line released. However, 
there is nothing in the specifications or the claim 
language that requires a call to follow the disclosed 
embodiment in Figure 2 and the specifications 
reciting the embodied result of rejecting the call and 
releasing the line. Further, the term "conditionally 
interfacing" .does not in itself raise the question as to 
what happens to the call, if the conditions are not 
satisfied other than that the call it not interfaced with 
a format, and there, is no. other language in the claims 
that otherwise restricts what happens to a call if the 
conditions of a format are not satisfied. The Court 
will not import the limitation on the claim language 
proposed by the defendants from the specification 
because there is no "hook" in the claim language on 
which such a limitation can hang. See Renishaw 
PLC v. Marnoss Societa'per Azioni. 158 F.3d 1243, 
1248. 1252 ('Fed.Cif.1998) . Thus, the Court 
concludes that the claims does not require that the 
call be terminated if the conditions are not satisfied 
and the call is not interfaced. 

Based on the foregoing, the Court construes the term 
"conditionally interfacing" to mean: connecting a 
call to the selected format once, any conditions 
associated with that format have been satisfied. 

5. "Live Operator Attended Terminals" 

(501 The dispute surrounding the term "live operator 
attended terminals" centers on whether the prompts 
provided to the live operators must be identical to the 
vocal prompts in the automated formate. The 
plaintiffs contend that the prompts need only assist 
the operator with the call; the defendants contend 
that the prompts must simulate the automated format 
completely. 


The claim language does not restrict the prompts 
displayed to live operator attended terminals in any 
way. ■ The language of most of the claims at issue 
from the *285 patent calls out "a plurality of live 
operated , attended terminals.” Claim 17 of the *285 
patent merely refers to "one of a plurality of operator 
stations with prompting capability." 

As well, the specification does not indicate that the 
prompts to the live operator must mimic the 
automated formats. In Column 3, lines 20 through 
24 of the ’285 patent, the specification indicates that 
the processor provides formats to automate an 
interface or prompt a live operator at an operator 
station. In Column 5, lines 25 through 27 of the *285 
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patent , the specification provides that the operator 
station upon receiving a call receives and displays 
prompting format data for the attending *635 
operator. Similarly, Column 6, lines 10 through 14 of 
the '285 patent indicates that when a caller is coupled 
to an operator station, the appropriate format data is 
transferred to the station for prompting the operator. 

The Court concludes that: there is no indication in 
the claim language or the specification that the 
prompts displayed at the operating stations must be 
identical to the vocal prompts used in the automated 
formats. Thus, the Court concludes that: the Claims 
at issue are not restricted in that way. 

6. "Selecting a Processing Format" 

F511 The dispute surrounding this limitation is over 
which data signals control the selection of the format. 
As discussed above, in Claim 15 of the T50 patent 
and Claim 17 of the *285 patent , the limitation which 
reads "selecting a processing format of said multiple 
s^port,- multiple format processing system for the 
falling remote terminal under control of said data 
^signals as the selected format" indicates that the 
^format is selected by the called and, calling number, 
□because "said" data signals are listed in the preamble 
yi)f the claim, as the called and calling number. 
JljHowever, in Claims 20 and 24 of the '285 patent the 
frdata signals are not limited in the preamble of the’ 
.fclaim; thus call data signals refers to the calling 
'“number, the called number, and the equipment signal. 

;T”The parties appear to agree that, despite the claim 
^language "data signals," the only call data signal that 
^selects the format is DNIS, or the called number, 
yjthe specifications support this position. See Column 
lines 30-31 of the *285 patent ("[T]he call unit CU 
ytnight be reached by any of twenty telephone dialing 
numbers, each associated with a specific operating 
format of the processor P. , One called number or set 
of numbers might be associated with an ^auction 
format of the processor P."); Column 5, lines 18 
through 24 of the ’150 patent ("If a positive validity 
bit (T) is formed at the junction of the query block 
30, a control word is fetched under command of the 
called number as indicated by the block 36."); 
Column 7, lines 13 through 19 of the *150 patent 
("The control register 70 receives format control 
words specified by the called number and having a 
form as illustrated in Fig. 4."). The Court agrees that 
despite the use of the broad term "call data signals" in 
the claim language, it is clear in the context of the" 
patent as a whole that the only call signal that could 
be used to select a format is the called number or 
DNIS. 


7. "Demographic Conditions" 

r521 Claim 15 of the T 50 patent recites "[a] process 
according to claim 11 wherein said step of fetching 
control data includes fetching data to specify 
demographic conditions." The parties disagree over 
the construction of the term "demographic 
conditions." The plaintiffs argue that "demographic 
conditions" refers to conditions based on. the 
geographic location of the caller, the defendants 
contend that "demographic conditions" pertain only 
to the area code of the caller. ’' / 

It is clear from the specification that the term 
"demographic conditions" does not have its ordinary 
and common meaning in the context of the Katz 
patents, as both parties agree. In the context of 
discussing various tests of conditions that may be 
imposed, the specification provides that "[m]oving 
from the historic considerations, demographic tests 
may be specified as in relation to the geographic area 
manifest by the area code of the calling number." 
Column 6, lines 24 through 27 of the *150 patent . 
See also Column 12, lines 19 through 25 of the *150 
patent . Katz lists several examples of "demographic 
conditions" in Column 7; lines 61 through 68 of the 
*150 patent . While all of the examples are conditions 
limiting calls based pn a particular area code, one of 
the examples is a condition that limits calls to ANIs 
from a particular area code with particular prefix 
numerals. 

*636 The Court concludes that although the 
specification discusses demographic conditions in 
terms the area codes of the calling numbers, there is 
nothing in the specification that indicates that an area 
code can be the only basis for a demographic 
condition. Indeed, in one of the examples provided 
in the specification by Katz, the callers' area codes, 
are used in conjunction with the prefix numerals of 
the calling numbers to indicate the callers' geographic 
area and limit the calls from a particular area. This 
convinces the Court that "demographic conditions" 
are not restricted to conditions based on the callers' 
area codes only. Thus, the Court construes the term 
"demographic conditions" to mean: conditions used 
to limit a call based on the caller's geographic area. 

8. "Means for Directly Forwarding" 

F53] Claim 77 of the !285 is an apparatus claim and 
contains a limitation which reads "’means for directly 
forwarding a call coupled to said interface means for 
forwarding a call from any one of said remote 
terminals to one of said plurality of live operator 
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attended terminals under control of said call data 
signals when said remote terminals do not have the 
capability to digitally provide data." 

The parties agree that this limitation is subject to 
means plus function analysis under § 112, Tf 6. The 
function performed by the ,, means ,, is directly 
forwarding a call from a remote terminal to a live 
operator attended terminal. The defendants argue 
that although there is no structure that is, clearly 
linked in the specifications to the function disclosed 
in the claims, this Court should identify the switch 
SW, line capture unit 62, call register 68, and the 
control unit 66 from Figures 1 and 3 of the *285 
patent as the structures that correspond to the means. 

Figure 3 illustrates elements of the switch SW in 
Figure 1. See Column 8, lines 32 through 34 of the 
’285 patent . . Column 8, lines 50 through 57 of the 
*285 patent describes some of the elements of Figure 
3 and provides that n [t]he line capture unit 62 also is 
connected to a control unit 66. Structurally, the 
p control unit 66 may take the form of various 
. computer facilities incorporating memory and logic 
capability to sequence and control specific 

% functions.... Generally the control unit 66 

implements specific formats which may involve 
coupling a caller either to a live operator station OS1- 
) iU_OSn or to the processor P." Column 12, lines,55 
01 through 59 of the 1 285 patent indicates that "[i]f the 
^ficall register 68 does not receive a validity T bit, the 
~ calling number is indicated to be barred with a 
consequence that the line is released by the control 
f! I unit 66." 

* *vr 

The Court concludes that based on the specifications, 
*^the structure that corresponds to the means is 
generally the switch SW in Figure 1 and specifically 
^the control unit 66 in Figure 3. Based on the their 
descriptions in the specifications, the Court concludes 
that the other structures identified by the defendants, 
the line capture unit 62 and the call register 68, do, 
not perform the function of directly forwarding a call 
from a remote terminal to a live operator attended 
terminal recited in the claim. 

The defendants argue that because the claim also 
requires that the forwarding occur "when said remote 
terminals do not have the capability to digitally 
provide datai" it does not apply in a situation in 

* which a caller with a touch tone telephone fails * or 
chooses not to push a button on the telephone. The 
Court concludes that in light of the ordinary and 
common meaning of the term "capability," this claim 
means that: a caller is switched to a live operator- 
only when the remote terminal from which the caller 


is calling is not technically capable of digitally 
providing data. 

D. CLAIMS FROM THE ’984 PATENT 

The parties have presented Claims 4 and 15 of the 
'984 patent to the Court for *637 construction. The 
text of these claims appears in full in the Appendix. 

In. general, the ’984 patent describes a system for use 
with a telephone network that controls callers* access 
to interactive voice applications to prevent misuse. 
The system can restrict callers' access to interactive 
voice applications by qualifying calls in different 
modes, such as "800" mode, "900" mode, or area 
code mode. 

1. Claim 4 

a. "First Response Unit Means" 

f541 The first term presented by the parties to the 
Court for construction from the '984 patent is "first 
response unit means." The term in context reads 
"first response unit means for receiving calls in said 
'800* call mode." The plaintiffs argue that this term is 
not subject to means-plus-function analysis, despite 
the use of the word "means." 

The Court concludes that "first response unit means" 
is not subject to means plus function analysis, despite 
the presumption to the contrary due to the word 
"means." The article presented by the plaintiffs, 
entitled "AT & T 2: Reaches Agreement with 
Rockwell" and dated August 26, 1986, discusses the 
use of audio response units in merging computer 
speech technology with automatic call distribution 
systems. (Ex. 362). The Court concludes that this 
article demonstrates that the term "audio response 
unit" or "ARU" was used by people in the art of 
computer telephony and would have connoted 
sufficient structure to those of ordinary skill in the art 
at the time. See Greenberg v. Ethicon Endo- 
Surzerw Inc.. 91 F.3d 1580. 1583 (Ted.Cir. 1996T 

The parties also dispute the meaning of the term 
"800 call mode" which appears in the same 
limitation. The plaintiffs contend that this term 
encompasses "800," "888," and other "toll-free" calls. 
The defendants agree with this construction, but 
argue that the term encompasses any call in which the 
charges are reversed and the call is free to the caller, 
including foreign access calls and "collect" calls. 

Column 1, line 66 through Column 2, line 2 of the 
'984,patent provides that "[telephone calls may be 
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accommodated without charge using *800' service or 
calling mode. Generally, the ’800' calling mode 
. accommodates free calls by callers in various areas to 
a particular station incurring the charges.” The 
Court concludes that it is not proper to determine at 
the construction stage whether "foreign access calls" 
and the like are specifically encompassed in the term 
"800 call mode." The Court agrees with the parties, 
that the proper construction of "800 call mode" is: a 
toll-free call, ie. a call in which the caller is not 
charged for the call, such as an "800" or "888" call 
and the like. 

b. "Qualification Means" 

[551 The term "qualification means" appears in 
. context as "qualification means for qualifying said 
calls in said '800’ call mode received by said first 
response unit ]to provide qualified calls." The parties , 
agree that this term is subject to means-plus-function 
analysis under § 112, Tf 6. 

Column 4 lines 9 through 14 of the *984 patent 
^provide that "with overall supervision by the control 
fviunit 28, the audio response units, 18, 20, and 22 
^answer and preliminarily qualify callers from the - 
^terminals Tl-JN for connection through the coupler 
^24 to the interface processor 26." Column 4, lines 47 
^through 50 provide that " '[t]he audio response unit 
EH 18 is coupled to a free-call memory 32.' Generally, 
43the unit 18 in cooperation with the memory 32 
operates with the control unit 28 to qualify acceptable 
Myalls in the '800' mode." 

The Court concludes that "qualification means" is 
^subject to means-plus- function analysis. The Court 
^concludes that the structures which correspond to the 
■Tmeans and perform the function of qualifying said 
^calls in ’800' call mode are the audio response unit 
18, control unit 28, and the free-call memory 32 in 
Figure 1 and the *638. required software to perform 
the function of qualifying callers. 

c. "Second Response Unit Means for Receiving 
Calls in a Second Call Mode" 

[561 The third limitation in Claim 1 of the *984 
patent , upon which Claim 4 depends, provides for a 
"second response unit means for receiving calls in a 
second call mode." The parties dispute the meaning 
,of the term "second call mode." The plaintiffs 
contend that the second call mode could encompass 
anything other than the 800 call mode, which is 
called out in the first limitation of the claim. The 
defendants contend that the second call mode must 
encompass a 900 call mode because a 900 call mode 


is called out in the preamble to the claim. 

The preamble of Claim 4, which appears Claim 1, 
reads in part "[a] telephone call processing system for 
receiving calls from a multitude of terminals in 
different call modes including an '800' call mode and 
a '900' call mode." The central dispute is whether 
the recitation of" '900' call mode" in the preamble is 
a limitation on the claim such that the second call 
mode called out in the third limitation must be a 900 
call mode. 

f57j In determining whether the preamble is an 
additional limitation to the claim, a court must divine 
the function that the words of the preamble serve. If 
the claim preamble recites structural limitations of 
the invention, a court should consider the preamble a 
limitation on the claim. See Rowe v. Dror, 112 F,3d 
• 473. 478 (Fed.Cir.1997) . If the claim preamble 
recites a purpose or intended use for the invention in 
the preamble and the claim body recites a structurally 
complete invention, the preamble is not a claim 
limitation. Id_ The patent as a whole should be 
reviewed to determine whether the preamble is 
structural or a mere statement of the purpose or use 
of the invention. M 

The preamble of Claim 1 of the '984' patent calls out 
a system "for receiving calls from a multitude of 
terminals in different call modes including an *800' 
call mode and a '900' call mode." This quoted 
language does not invoke or refer to any structure of 
the invention. Similarly, the second response unit 
limitation recites that the second response unit 
receives calls in a second call mode. This language 
describes ^no structure as well. Thus, the Court 
concludes that the plain language of the Claim 1 
indicates that the term "900 call mode" describes a 
function of managing the calls or a use of the 
invention, rather than a structural component of the 
system. 

The specification is consistent with the claim 
language. Column 1, lines 54 through 66 of the *984 
patent provides that. 

[t]he *900' calling mode is useful for implementing 
games and contest with telephone interface 
systems; * however, certain problems are 
encountered. Specifically, certain telephone 
terminals, e.g. pay phones, do not accommodate 
’900' service. Also, with respect to certain forms 
of games and contests, it is important to offer 
^ members of the public an alternative 'free* method 
of participation.. In general, the system of the 
present invention may be employed to implement 
'900' calling modes while accommodating 'free' 
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participation with reasonable control. 

This passage indicates that the invention may be 
used with a 900 call mode as a method of solving the 
problems discussed in the specification. Column 2, 
lines 3 through 17 discusses the problems with using 
traditional area code numbers with interface systems, 
including the possibility that an overwhelming 
number of people will respond. This passage 
indicates that another use of the invention is 
addressing problems with area code calls. Thus, the 
Court concludes that using a 900 call mode is only 
one of the uses of the invention. 

Based on the, claim language and the specification, 
the Court concludes that " '900' call mode" as used in 
the preamble of Claim 1 is more descriptive of an 
intended use of the invention than of its structure, 
*639 and thus, should not be construed 'as an 
additional limitation on the claim. Therefore, the 
Court will not construe the term "second call mode" 
to require the use of a "900 call mode" on this basis. 

OThe defendants also argue that the prosecution 
^history of the *984 patent requires that the second call 
ftSnode be defined as the 900 call mode. In an Office 
^Action dated March 21, 1991, the examiner rejected ; 
Hcertain of Katz’s claims as unpatentable over Fodale, 
'^including Claim 1. (Ex. 32). In the June 20, 1991 
-■ ^Amendment, Katz amended Claim 1 to specifically 
Sjcall out an 800 call mode and a 900 call mode in the 
preamble, just as the language appears in the claim as 
r it was issued. The defendants contend that Katz 
^included a "900 call mode" in Claim 1 in the June 20, 
fjjl991 Amendment to traverse the examiner's rejection 
fSof that claim, and thus, the term "second call mode" 
.”in the claim should be limited to the 900 call mode 
^called out in the preamble of the claim. 

H 1 The Court's, careful independent review of the 
prosecution history, including the basis for the 
examiner's initial rejection of Claim 1, the 
amendments made by Katz, and the discussion in the 
amendment by Katz of the rejection of his claim as 
unpatentable over Fodale, reveals that the prosecution 
history cited by the defendants does not support their 
argument that "second call mode" should be limited 
to "900 call mode." The defendants point to no 
affirmative statement by Katz in his amendment that 
the, term "second call mode" was synonymous with 
900 call mode nor does the Court find any such 
statement by Katz. The mere addition of the term 
”900 call mode” in the preamble does not indicate 
that Katz was necessarily limiting the term "second 
call mode" because there is no statement in the 
prosecution history relating those two terms to each 
other. Katz did not in his June 20, 1991 submission 
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amend in any way the use of the term "second call 
mode" in Claim 1, which left that limitation without 
reference to the.term "900 call mode." 

Further, in the same June 20, 1991 Amendment, 
Katz amended Claim 2 to specifically call out a 
system "wherein the second response unit receives 
calls in 900 call mode. It may be plausibly inferred 
that Katz added the phrase ”900 call mpde" in the 
preamble of Claim 1 to support his amended Claim 2, 
rather than to specifically overcome the examiner's 
objection based on Fodale. ’ Thus; the prosecution 
his tory is at best ambiguous as to why Katz added the 
term ”900 call mode" in the preamble of Claim 1. 
Because Katz did not clearly disclose his intention to 
do so, the Court will not limit the plain meaning of 
tiie claim language based on this ambiguous 
prosecution history. 

Based on the foregoing, the Court concludes that 
"second call mode" means: a call mode, such as a 
900 call mode or an area code mode, other than 800 
call mode. The term does not necessarily mean the 
900 call.mode. 

d. "Means for Processing Calls in an Interface 
Format" 

[58] The parties agree that this limitation of Claim 4 
of the '984 patent is subject to § . 112, U 6. The 
furiction performed by the means is processing calls 
in 1 an interface format.,' The plaintiffs identify the 
interface processor .26 as the corresponding structure. 
The defendants contend that the structures that 
correspond to the means are. the processor 26, random 
number' generator 40, question memory 38, caller 
record 44, coincidence detector 42 and gate. 46 of 
Figure 1, plus the associated software in Figure 2. 
The defendants contend that the, software must be 
configured to implement a contest that provides 
questions to callers, receives answers entered by the 
callers on the keypad of their telephones, and 
determines winners of the contest. 

The structures identified by, the .defendants are 
discussed in Column 8, line 65 through Column 9, 
line 57 and Column 4, line 57 through Column 5 line 
18 as part of the illustrative embodiment of a game 
format. *640 In Column 6, lines 63 through 66, the 
specification provides that "the interface processor 26 
receives the calling number and processes the contest 
format as described in detail below." Thus, the 
Court concludes that the structure that performs the 
function of processing calls in an interface format is 
the- interface processor 26 of Figure 1. The Court 
concludes that the structures that are discussed in the 
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context of the game format are not necessarily 
required to perform the function of processing calls 
in an interface format, because the game format is 
only an example of one type of interface format. 

2. Claim 15 

a. "Memory Means for Storing Caller Cues and 
Use Indications" 

f59j The plaintiffs agree that all of the limitations of 
Claim 15 are‘subject to means-plus-function analysis 
except for the limitation that reads "memory means 
, for storing caller cues and use indications for said 
caller cues in relation to said callers as identified by 
said identification signals." Consistent with the 
Court's conclusion above in footnote 14, the Court 
concludes that "memory means" would have 
connoted sufficient structure to one of ordinary skill 
in the art at the time of the Katz patents such that it is 
not subject to analysis under § 112, If 6. The Court 
defmes "memory means" as computer hardware that 
stores information, such as.disks, RAM, or tapes. 

N| The defendants also contend that the "caller cues" 
yjecited in this limitation must be quiz or lottery 
^questions, as disclosed in the specification. Similar 
yjto the defendants' argument that the term "format" 
r| should be restricted to the seven disclosed formats, 
fhe Court concludes that there is no support in the 
“^blaim language or specification for limiting the 
Ordinary and common meaning of "cues" to only 
* questions posed in a quiz or lottery. Thus, the Court. 
Hronstrues the term "caller cues" to mean: questions 
rybr prompts which are given to a caller. 

y b. "Means for Selecting a Current Caller Cue" 

l^[ 60] The last limitation in Claim 15 of the '984 
" Patent reads "means for selecting a current caller cue 
from said memory means for one of said currently 
active callers for application to said cue means under 
control of said identification signals for said one of 
said currently active callers and said use indications 
in said memory means for said one of said currently 
active callers. 

There is no dispute that the term "means for 
selecting a current caller cue" is subject to means- 
plus-function analysis. The function performed by 
the means is "selecting a current caller cue from said 
memory means for one of said currently active 
callers, under control of said identification signals ... 
and said use indications."’ The parties' dispute 
centers on whether the random number generator is 
one of the structures that correspond to the means. 
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The defendants contend that in addition to the gate 
46, the interface processor 26, the coincidence 
detector 42, and the associated software, the random 
number generator 38 is essential to perform the 
ftinction called out in the claim because the 
specification does not provide, for a way to choose 
questions other than randomly. The plaintiffs 
contend that the specification shows that the 
coincidence detector 42 is the structure which decides 
whether a question is posed to a caller based on use 
indications associated with that caller. 

The specification describes the process of selecting a 
caller cue in Column 4, lines 59 through Column 5, 
line 1, which provides that "[generally, the interface 
processor 26 poses questions to calling contestants.... 
Questions given to contestants are selected from a 
memory 38 by a random number generator 40. 
Essentially, the memory 38 contains an inventory of 
questions addressable by number provided by the 
random number generator, 40. The *641 address 
numbers for the generator 40 are also supplied to a 
coincidence detector 42 that also receives the address 
numerals of questions previously presented to a 
specific caller from a record 44." See a/so Column 
8, line 65 through Column 9, line 28. 

Thus, based on these passages of the specification, 
the Court concludes that the "means" in "means for 
selecting a current caller cue" corresponds to the 
interface processor 26, the coincidence detector 42, 
the random number, generator 38, and the associated 
software to, perform the function of selecting a 
current caller , cue -from memory under control of 
identification signals and use indications. 

III. CONCLUSION 

The foregoing constitutes the Court's construction of 
the terms presented by the parties from the twenty 
claims designated for the Markman hearing. 

An appropriate Order follows. 

ORDER 

AND NOW, this 26th day of August, 1999* upon 
consideration of the briefs, expert testimony, and oral 
argument presented by the parties in connection with 
the Markman hearing held from May 24, 1999 
through June 4, 1999, in which counsel for all parties 
participated, and upon consideration of the intrinsic 
and extrinsic 1 records of the patents-at-issue as 
indicated in the. foregoing Memorandum, it is hereby 
ORDERED that the meaning and scope of the patent 
claims asserted to be infringed and presented by the 
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parties for construction are hereby determined as set 
forth in the foregoing Memorandum. 

APPENDIX 

ANALYSIS CONTROL SYSTEM CLAIMS 
*309 Patent . Claim 51 

46. A control system for use with a communication 
facility including remote terminals for individual 
callers, wherein each of said remote terminals may 
comprise a conventional telephone instrument 
including voice communication means, and digital 
input means in the form of an array of alphabetic 
numeric buttons for providing data, said control 
system comprising: 

an interface structure coupled to said 
communication facility to interface said remote 
terminals for voice and digital communication, and 
including means to provide caller data signals 
representative of data relating to said individual 
callers developed by said remote terminals; 
voice generator structure coupled through said 
interface structure for actuating said remote 
terminals as to provide vocal’operating instructions 
jj to said individual callers; 

\G .record structure, including memory and control 
Q means, connected to receive said caller data signals 
iij from said interface structure for updating a file and 
nj storing digital caller data relating to said individual 
Hi callers provided from said digital input means 
through said interface structure; and 
™ qualification structure controlled by said record 
“ ; structure for testing caller data signals provided by, 
^ a respective one of said individual callers to 
^ specify a consumable participation key for 
iJ restricting the extent of access to said system to 
yj limit data stored from said respective one of said 
individual callers on the basis of entitlement. 

SrsK 

51. A system according to claim 46 wherein said 
qualification structure restricts the extent of access by 
said respective one of said individual callers to a 
single use entitlement 

*707 Patent Claim 33 

26. "An analysis control system for sue with a 
communication facility including remote terminals 
for individuals callers, wherein each of said remote 
terminals may comprise a conventional telephone 
instrument including voice communication means 
and digital input means in the form of an array of 
alphabetic numeric buttons for *642 providing data 
and wherein said communication facility has a 
capability to automatically provide calling number 
identification data for at least certain of said 
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individual callers, said analysis control system 
comprising: 

an interface structure coupled to said 
communication facility to interface said remote 
terminals for voice and digital communication; 
voice generator structure coupled through said 
interface structure, for actuating said remote 
. terminals as to provide vocal operating instructions 
to said individual callers;^ 
record structure, including memory and corftrol 
means, connected to receive said calling number 
identification data provided automatically by said 
communication facility for at least certain of said 
individual' callers, for accessing a file, and storing 
additional digital data provided by said callers; 
and 

qualification structure controlled by said record 
structure for testing said calling number 
identification data to specifya basis for entitlement 
defining a limit on use, for restricting the extent of 
access to said system for a respective one of said 
certain of said individual callers. * 

33. An analysis control system according to claim 
26, wherein said limit on use relates to a dollar 
amount. 

*707 Patent Claim 104 

96. An analysis control system for use with a 
communication facility including remote terminals 
for individual callers, wherein each of said remote 
terminals may comprise a conventional telephone 
instrument including voice communication means 
and digital input means in the form of an array of 
alphabetic numeric buttons for providing data 
wherein said communication facility has a capability 
to provide call data signals indicative of calling 
number identificatipn data for at least certain of said 
individual callers, said‘ analysis control system 
comprising: 

interface structure coupled to said communication 
facility to interface each of said remote terminals 
for voice* and digital communication, and including 
means to provide signals representative of data 
developed by said remote terminals and for 
receiving said calling number identification data; 
voice generator structure coupled through said 
interface structure for actuating said remote 
terminals as to provide vocal operating instructions 
to said individual callers; 

record structure, including memory and control 
means, connected to" said interface structure for 
accessing a file and storing data relating to certain 
-select ones of said individual callers in' accordance 
with said calling number identification data; 


Copr. © West 2003 No Claim to Orig. U.S. Govt. Works 





63 F.Supp.2d 583 

(Cite as: 63 F.Supp.2d 583) 


Page 49 


qualification structure controlled by said record 
structure for controlling access to said system by 
said individual callers; and 
means for processing at least certain of said data 

. developed by said terminals and said calling 
number identification data relating to certain select 
ones of said individual callers. 

103. A system according to claim 96 for use with a 
communication facility having a capability (DNIS) to 
provide called number identification data to identify a 
called number form a plurality of different numbers 
for calling, and further including means for selecting 
a specific one of a plurality of formats of said 
interface structure. 

104. A system according to claim 103, wherein said 
called number 1 identifies a specific one of a plurality 
of operating formats for interface. 

*707 Patent Claim 117 

K96. An analysis control system for use with a 
^communication facility including remote terminals 
^jor_ individual) callers, wherein each of said remote 
^terminals may *643 comprise a conventional 
Helephone instrument including voice communication 
i^means and digital input means in the form of an array 
f*bf alphabetic numeric buttons for providing data 
ITwherein said communication facility has a capability 
Oo provide call data signals indicative of calling 
^ number identification data for at least certain of said 
^individual callers, said analysis control system 
f* comprising: 

^ ; interface structure coupled to said communication 
r~: facility to interface each of said remote terminals 
for voice and digital communication, and including 
y* means to provide signals representative of data 
r* developed by said remote terminals and for 
receiving said calling number identification data; 
voice generator structure coupled through said 
interface structure for actuating said remote 
terminals as to provide vocal operating instructions 
to said individual callers; 

record structure, including memory and control 
means, connected to said interface structure for 
accessing a file and storing data relating to certain 
select ones of said individual callers in accordance 
with said calling number identification data; 
qualification structure controlled by said record 
structure for controlling access to said system by 
said individual callers; and 
means for processing at least certain of said data 
developed by said terminals and said calling 
’ number identification data relating to certain select 
ones of saidmdividual callers. 


115. A system according to claim 96, wherein said 
individual callers provide other data. 

116. A system according to claim 115, wherein said 
individual callers provide* caller credit card number 
data as said other data. 

117. A system according to claim 116, wherein said 
individual callers provide expiration data for caller 
credit card number data. 

f 707 Patent , Claim 192 

183:-An analysis control system for use with a 
communication facility including remote terminals 
for individual callers, wherein , each of said remote 
terminals may comprise a conventional telephone 
instrument including voice communication means 
and digital input means in the form of an array of 
alphabetic numeric buttons for providing data and 
wherein said communication facility has a capability 
to provide calling number identification data, said 
analysis control system comprising: 

"interface structure coupled to said communication 
facility to interface said remote terminals for voice 
and digital communication and including means to 
receive caller data 1 signals representative of data 
relating to said individual callers, including caller 
personal identification data -and said calling 
number identification data provided automatically 
from said communication facility; 
voice generator * structure coupled through said 
interface structure for actuating said remote 
terminals as to provide vocal operating instructions 
to said individual callers and to prompt said 
individual callers to enter data; 
record testing structure connected to receive and 
test said caller data signals including said calling 
number identification data and said caller personal 
identification data against previously stored calling 
number identification and caller personal 
identification data; and 

analysis structure for receiving and processing said 
' caller data signals under control of said record 
testing structure. 

191. An analysis control system according to claim 
183, wherein said communication facility 
automatically provides called number identification 
data (DNIS) to identify a select called number from a 
plurality of called numbers. 

*644 192. An analysis control system according to 
claim 191, wherein said select called number (DNIS) 
identifies a select format from a plurality of distinct 
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operating formats. 

*863 Patent Claim 49 

27. An analysis control system for use with a 
communication facility including remote terminals 
for individual callers, wherein said remote terminals 
may comprise a conventional telephone instrument 
including voice communication means, and digital 
input means in the form of an array of alphabetic 
numeric buttons for providing data, said analysis 
control system comprising: 
interface stnicture coupled to said communication 
facility to interface said remote terminals for voice 
and digital communication, and including means to 
provide caller data signals representative of data 
relating to said individuals callers developed by . 
said remote terminals and including means to 
receive called number identification signals (DNIS) 
automatically provided by said communication, 
facility to identify a select one of a plurality of 
different called numbers associated with a select 
format of a plurality of different formats; 

^ record structure, including memory and control 
means, said record structure connected to receive 
^ said caller data signals from said interface structure 
H for accessing a file and storing certain of said data 
developed by said remote terminals relating to 
: y certain select ones of said individual callers; 

CP qualification structure coupled to said record 
J3 structure for qualifying access by said individual 
* callers to said select format based on at least two 
|~v forms of distinct identification including callers 
fp customer number data and at least one* other 
distinct identification data element consisting of 
^. personal identification data provided by a 
respective one of said individual callers; and 
w switching structure coupled to said interface 
Tr structure for switching certain select ones of said 
individual callers at said remote terminals to any 
one of a plurality of live operators wherein said 
live operators can enter at least a portion of said 
caller data relating to said select ones of said 
individual callers through interface terminals, 
which is stored in said record structure. 

49. An analysis control system according to claim 
27, wherein* an additional form of distinct 
identification is provided by said individuals callers 
on-line and is stored for subsequent use. 

9 863 Patent Claim 50 

50. A system according to claim 27, wherein said 
qualification structure further executes a test for 
unacceptable customer numbers based upon data 


developed by said remote terminals indicative of said 
caller customer numbers. 

27. (See above). 

*863 Patent Claim 65 

65. An analysis control system for use with a 
communication facility including remote terminals 
for individual callers, wherein each of said remote 
terminals may comprise a conventional telephone 
instrument including voice communication means, 
and digital input means in the form of an array of 
alphabetic numeric buttons for providing data, said 
analysis control system comprising: 
an interface structure coupled to said 
communication facility to interface said remote 
terminals for voice and digital communication, and 
including means to provide caller data signals 
representative of data, relating to said individual 
callers developed by. said remote terminals and 
including means to automatically receive called 
number identification signals (DNIS) to identify a 
select format from a plurality of formats; 
voice generator structure coupled through said 
interface . structure , for actuating said remote 
terminals as to *645 provide voice operating 
instructions to said individual callers; 
record structure, including memory and control 
means, said record structure connected to receive 
said caller data signals from said interface structure 
for accessing a file and storing digital caller data 
relating to said individual callers provided from 
said -digital input means through said interface 
structure; and / * 

qualification structure for testing caller data signals 
provided by at least one of said individual callers to 
specify a consumable participation key, said 
consumable participation key for use during a 
single predetermined period of time for restricting 
the extent of access to. at least a portion of said 
system by said one of said individual callers on the 
basis of entitlement. 

*863 Patent Claim 171 

93. An analysis control system for use with a 
communication facility including remote terminals 
for individual callers, wherein each of said remote 
terminals may comprise a conventional telephone 
instrument including voice communication means 
and digital input means in the form of an array of 
alphabetic numeric buttons for providing data and 
wherein said communication facility has a capability 
to provide call data signals, indicative of calling 
number identification data ‘ and called number 
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identification data for at least certain of said 
individual callers, said analysis control system 
comprising: 

interface structure coupled to said communication 
facility to interface each of said remote terminals 
for voice and digital communication, and including 
means to provide signals representative of data 
developed by said remote terminals and for 
receiving said calling number identification data 
and said called number identification data (DNIS) 
to identify one from a plurality of called numbers; 
voice generator structure coupled though said 
interface structure for actuating said remote 
terminals as to provide vocal operating instructions 
to said individual callers; 

record structure, including memory and control 
means, said record structure connected to said t 
interface structure for accessing a file and storing 
data relating to certain select ones of said 
individual callers in accordance with said calling 
number identification data; 

qualification structure controlled by said record 
^ structure for controlling access to said system by 
ui said individual callers; and 
“Hi means for.processing at least certain of said data 
01 ' developed by said remote terminals relating to 
3 certain select ones of said individual callers. , 

1 jfS 

pj 169. An analysis control system according to claim 
393, wherein said data relating to certain select ones of 
3 said individual callers includes credit card number 
^data. " ' 

^ 171. An analysis control system according to claim 
1U169, wherein said credit card number data is tested 
Oagainst unacceptable credit card numbers. 

las 

CLAIMS INVOL VING PRODUCTS CARR YING 
PARTICIPA TION NUMBERS 
f 707 Patent Claim 44 

37. A process for controlling operations of an 
interface with a telephonic communication system 
including remote terminals for individual callers, 
wherein each of said remote terminals may comprise 
a conventional telephone instrument including voice 
communication means and digital input means in the 
form of an array of alphabetic numeric buttons for 
providing data and wherein said telephonic 
communication system has a central capability to 
automatically provide call data signals, indicative of 
calling number identification data (DNIS) or both, 
said process including the steps of: 

*646 providing products carrying participation 
numbers specifying limits on use to entitle 
individual callers to access said operations of the 


interface with said telephonic communication 
system; 

receiving said call data signals indicative of called 
number identification data including a called 
number (DNIS) dialed by a respective one of said 
individual callers to select a specific operating 
format from a plurality of operating formats of said 
operations.of the interface; 
coupling said remote terminals to said interface for 
providing voice signals to said individual callers 
and generating said voice signals for actuating said 
remote terminals as to provide vocal operating 
instructions to specific ones of said individual 
callers; 

receiving .digital identification data from said 
individual callers responsive to said voice signals 
including said participation numbers for said 
individuals callers and answer data developed by 
said remote terminals under control of said 
individuals callers; 

qualifying said individual callers by testing to 
determine if said individual callers are entitled to 
access said operations, of the interface based on 
said limits on use specified by said participation 
numbers for said individual callers and accordingly 
providing approval signals for qualified individual 
callers; 

conditionally accessing a memory with said 
participation numbers and storing data relating to 
calls from said individual callers; 
processing at least certain of said answer data 
responsive to said approval signals; and 
providing on-going, accounting data to said 
. individual callers at intervals during calls from said 
individual callers. 

44. A process for controlling operations of an 
interface with a telephonic communication system 
according to’claim 37, further comprising the step of: 
invalidating on-line said participation numbers 
after said limits on use specified by said 
participation numbers are reached. , 

f 707 Patent Claim 93 

69. A process for controlling operations, of an 
interface with a, telephone communication system, 
said process including steps of: 
providing products carrying participation numbers 
specifying limits on use to entitle individual callers 
to access said operations of the interface with said 
. telephone communication system; 
coupling remote terminals to said interface for 
providing voice signals to said individual callers 
, ^and generating said voice signals for actuating said 
remote terminals as to provide vocal operating 
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instructions to specific ones of said individual 
callers; 

receiving digital identification data from said 
individual callers responsive to said voice signals 
including said participation numbers for said 
individual callers and answer data provided from 
said remote terminals under control of said 
individual callers; 

qualifying said individual callers by testing to 
• determine if said individual callers are entitled to 
access said operations of the interface based on 
said limits on use specified by said participation 
numbers for said individual callers and accordingly 
providing approval signals for qualified individual 
callers; 

accessing a memory with said participation 
numbers for; said individual callers and storing data 
relating to calls from said individual callers; 

*647 processing at least certain of said answer data 
responsive to said approyal signals. 

93. A process for controlling operations of an 
^interface with a telephone communication system 
.1* according to 'claim 69, wherein said participation 
lumbers are numbers coded for verification. 

^ f 863 Patent . Claim 79 

Tbl9. A process for controlling operations of an 
DTinterface with a telephonic communication system 
.^including remote terminals for individual callers, 
^ wherein each of said remote terminals may comprise. 
L^a conventional telephone instrument including voice 
^communication means and digital input means in the 
liform of an array of alphabetic numeric buttons for 
^providing data and wherein said telephonic 
‘^communications system has a capability to 
^automatically provide call data signals indicative of 
Hcalling number identification data or called number 
identification data (DNIS) or both, said process 
including the steps of: 

providing products carrying concealed 
participation numbers specifying limits on use to 
; entitle said individual callers to access said 
operations of the interface with said telephonic 
communications system; 

receiving said call data signals indicative of called 
number identification data including a called 
number (DNIS) dialed by individual callers to 
select a specific operating format from a plurality 
of operating formats of said operations of the 
interface; 

coupling remote terminals to said interface for 
providing voice signals to said individual callers 
and generating said voice signals for actuating said 
remote terminals as to provide vocal operating 


instructions to specific ones of said individual 
callers; 

receiving digital identification data from said 
individual callers responsive to said voice signals 
including said participation numbers and answer 
data provided- from said remote terminals under 
control of said individual callers; 
qualifying said individual callers by testing to 
determine if said individual callers are entitled to 
access said operations of the interface based on 
said limits on use specified by said participation 
numbers „ and accordingly approving qualified 
individual callers; * 

conditionally, aborting interaction during said 
operations of the interface with an individual caller 
at an [sic] remote terminal and coupling said 
remote terminal to an interface terminal under 
predetermined conditions for direct personal 
communication; 

accessing a memory with said participation 
numbers and storing data relating to calls from said 
individual callers; and 

processing at least certain of said answer data 
responsive to approving said qualified individual 
callers. 

f 863 Patent Claim 190 

188. A process for controlling operations of an 

interface with a telephone communications system, 

said process including the steps of: 
providing products carrying key numbers for 
participation specifying limits on use to entitle 
individual callers to access said operations of the 
interface with said telephone communications 
system; 

coupling remote terminals to said interface for 
providing voice signals to said individual callers 
and generating said voice* signals for actuating said 
remote terminals as to provide voice operating 
instructions to specific ones of said individual 
callers; 

receiving digital identification data from said 
individual callers, responsive to said voice signals 
including said key numbers for said individual 
callers and answer data provided from said *648 
remote terminals under control of said individual 
callers; - 

qualifying said individual callers by testing to 
determine if said individual callers are entitled to 
access said operations of the interface based on 

, said limits on use specified by said key numbers 
for said individual callers and accordingly 
providing approval signals for qualified callers; 
accessing a memory with said key numbers for said 
individual callers and storing data relating to calls 
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from said individual callers; and 
providing certain of said voice signals to said 
individual callers to indicate computer generated 
number data formed during operations of the 
interface. 

189. A process according to claim 188, wherein said 
computer generated number data is stored in said 
memory. 

190. A process according to claim 189 wherein said 
computer generated number data is stored in 
association with said digital identification data. 

CONDITIONAL FORMA T CLAIMS 
7 50 Patent » Claim 15 

10. A process for interfacing a telephonic 
communication system including remote terminals, 
with a multiple port, multiple format data processing 
system, said multiple port, multiple format data 
processing system for concurrently processing data 

Qfrom said remote terminals according to a plurality of 
^formats, at least one of said formats having at least 
ipone condition for a calling terminal, and wherein said 
^telephonic communication system provides call data 
^signals, as to : indicate called and calling numbers, 
rtsaid process including the steps of: 

5 l ¥ receiving said call data signals from said telephonic 
communication system for a calling remote 
terminal; 

s selecting a processing format of said multiple port, 
1=- multiple format processing system for the calling 
Hi remote terminal under control of said data signals 
as the selected format; 

fTi testing the selected format in relation to said call 
data signals; and * 

conditionally interfacing said selected format to a 
^ calling terminal under control of said testing of call 
data signals. 

11. A process, according to claim 10 further 
including the step of fetching control data 
addressable with said call data for use in the step of 
testing. 

15. A process according to claim 11 wherein said 
step of fetching control data includes fetching data to 
specify demographic conditions. 

*285 Patent . Claim 17 

17. A process for interfacing (1) a telephonic 
communication system including remote terminals 
either with (2) a multiple-port, multiple format data 
processing system, said multiple port, multiple 


format data processing system for concurrently 
processing data from said remote terminals according 
to a plurality of formats at least one of said formats at 
lease one condition for a calling terminal, or (3) one 
of a plurality of operator stations with prompting 
capability for a plurality of formats, and wherein said 
telephonic communications system provides call data 
signals, as to indicate called and calling numbers, 
said process including the steps of: 
receiving said call data signals from said telephonic 
communications system for a calling remote 
terminal indicative of DNIS and ANI automatically 
t provided by said telephonic communications 
system; 

selecting a processing format either for said 
multiple port, multiple format processing system or 
j one of said plurality of operator stations for the 
calling remote terminal under control of said data 
signals as the selected format; 
testing the selected format in relation to said call 
data signals; and 

*649 conditionally interfacing said calling terminal 
to said multiple port, multiple format data 
processing system for execution of said selected 
format or to one of said plurality of operator 
stations under control of said testing of call data 
signals. 

*285 Patent Claim 20 

20. A' method for interfacing (1) a telephonic 
communications system including individual remote 
calling terminals for individual callers with (2) a 
multiple port, multiple format data processing 
system, said multiple port, multiple format data 
processing system for concurrently processing data 
from said remote terminals according to a plurality of 
formats, at least of one said formats having at least 
one specified condition for said remote terminals 
calling to interface said data processing system, and 
. (3) a plurality of iive operator attended terminals and 
wherein said telephonic communication system 
includes the capability of providing call data signals, 
said method comprising the steps of: 
receiving said call data signals from said telephonic 
communications system for said remote terminals 
calling to interface said data processing system 
including DNIS automatically provided by said 
telephonic communication system; 
selecting for said remote terminals a select 
processing format from said plurality of formats of 
said multiple port, multiple format data processing 
system' under control of said call data signals 
including DNIS provided by said telephonic 
-■ communications system; . 

testing said select processing format in relation to 
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conditionally interfacing said selected processing 
format to said remote terminals selectively 
terminating certain select calls from said remote 
terminals in favor of said operator . attended 
terminals; and 

transferring substantially all of said certain select 
calls from said operator attended terminals back to 
said multiple port, multiple format data processing 
system. 

'285 Patent Claim 24 

19. A method for interfacing (1) a telephonic 
communications system including individual remote 
calling terminals for individual callers with (2) a 
multiple port, multiple format data processing 
system, said multiple port, multiple format data 
processing system for concurrently processing data, 
from said remote terminals according to a plurality of 
formats, at least of one said formats having at least 
one imposed condition for said remote terminals 
f* calling to interface said data processing system and 
(3).a plurality of live operator attended terminals and 
?! wherein said telephonic communication - system 
IjSj includes the capability of providing call data signals, 
t M said method comprising the steps of: 

^ receiving said call data signals from said telephonic 
^ communications system for said remote terminals 
CO calling to interface said data processing system 
^3 including DNIS automatically provided by said 
& telephonic communication system; 

selecting for said remote terminals a select 
processing,format from*said plurality of formats of; 
C5 said multiple port, multiple format data processing 
T~ : system under control of said call data signals 
?i if including DNIS provided by said telephonic 
^ * communications system; 

testing said select processing format in relation to 
said call data signals; 

conditionally interfacing said select processing 
format to said remote terminals under control of 
said testing in relation to said call data signals; and 
selectively terminating certain select calls from 
said remote terminals in favor of said operator 
attended terminals. 

*650 22. A method for interfacing a telephonic 
communications system according to claim 19, 

. further comprising the step of: 

providing signal-represented call data from said 
remote terminals including calling numbers as 
additional call data signals. 

24. a method for -interfacing a telephonic 
communications system according to claim 22, 
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further comprising the steps of: 
storing a record of negative file data, said select 
processing format using said additional call data 
signals to access said record and obtain data to 
specify and test for negative file conditions; and 
terminating calls from said remote terminals if said 
calling number matches said data obtained from 
said negative file data. 

f 285 Patent Claim 77 

65. An interface control system for use with, (1) a 
communication facility including remote terminals 
for individual callers to make calls, wherein said 
remote terminals may comprise a conventional 
telephone instrument including voice communication 
means and some of said remote terminals may further 
comprise digital input means for providing data, and 
(2) a multiple port, multiple format processor for 
concurrently processing data from a substantial 
number of callers in any of a plurality of formats, 
said communication facility automatically provides 
call data signals, as to indicate called data (DNIS), to 
select a particular format. from said plurality of 
formats, and (3) a plurality of live operator attended 
terminals with prompting capability, for a plurality of 
formats, said interface control system comprising: 
interface means for providing automated voice 
messages relating to a specific format to certain of 
said individual callers, wherein said certain of said 
individual callers digitally enter data through said 
digital input means; . 

means for directly forwarding a call coupled to said 
.interface means'for forwardings call from any one 
of said remote terminals to one of said plurality of 
live operator attended terminals under control of 
said call data signals when said remote terminals 
do not have the capability to digitally provide data; 

* means for processing coupled to said live operator 
attended terminals for processing caller 
information data entered by an operator at said live 
operator attended terminal; and 
means for storing, coupled to said interface means 
and said processing means for storing certain select 
data from said caller information data entered by 
said operator and data entered digitally by said 
individual callers. 

77. An interface control system according to claim 
65, wherein at least one of said plurality of formats 
has at least one imposed condition for said remote 
terminals calling to interface said interface control 
system. 

'984 PA TENT CLAIMS 
'984 Patent , Claim 4 
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1. A telephone call processing system for receiving 
calls from a multitude of terminals in different call 
modes including an "800" call mode and a M 900" call 
mode for processing' to an interface format and 
involving digital signals associated with said 
terminals as for identification or data, said system 
comprising: 

first response unit means for receiving calls in said 
"80(r call mode; 

qualification means for qualifying said calls in said 
"800" call mode received.by said first response unit 
to provide qualified calls; 

second response unit means for receiving calls in a 
second call mode; 

means for processing calls in an interface format; 
and 

. *651 means for coupling said qualified calls and 
said calls in a second mode to said means for 
processing. 

4. A system according to claim 1 wherein said 
qualification means comprises means for testing said 
digital signals associated with said terminals 
originating said calls. 

M r 984 Patent, Claim 15 

15. A telephone interface system for individually 
CH interfacing callers at a multitude off] remote 
<3 terminals for voice-digital communication through a 
$ telephone communication facility, said system 
^comprising:* 

communication means for establishing telephone 
k* communication with currently active callers at 
certain of said terminals through said telephone 
communication facility; 

means for providing identification signals to said 
^ communication means indicative of said currently 
active callers, said means for providing 
identification signals comprising means' for 
providing at least a portion of the digits associated 
with a remote tenninal for identification; 
memory means for storing caller cues and use 
indications for said caller cues in relation to said 
callers as identified by said identification signals;' 
cue means for receiving said caller cues to provide 
voice signals through said communications means 
to prompt responses frpm said currently active of 
said callers in the form of digital data signals;, and 
means for selecting a current caller cue from said 
memory means for one of said currently active 
callers for application to said cue means under 
control of said identification signals for said one of 
said currently active callers and said use 
indications in said memory means for said one of 
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United States Court of Appeals, Federal Circuit. 

MARLOW INDUSTRIES, INC, Plaintiff-Appellant, 
v. 

IGLOO PRODUCTS CORP, Defendant-Appellee/ 
Q No. 02-1386. 

May 23, 2003. 

sssr 

Tj; Before LOURIE . LINN, and PROST, Circuit Judges. 


^ PROST, Circuit Judge. 

S Ls. 

fy *1 Marlow Industries, Inc. ("Marlow") appeals from 
f;] the decision of the United States District Court for 
fjthe Northern District of Texas granting summary 
’n judgment to Igloo Products Corp. and holding 
-T Marlow's United States Patent No. 4.726.193 T'the 
:T T93 patent") , as amended by Reexamination 
Certificate B1 4,726,193 ("the first reexamination") 
and Reexamination Certificate U.S. 4,726,193 C2 
("the final reexamination") unenforceable due to 
Marlow's inequitable conduct before the United 
States Patent and Trademark Office ("PTO"). Marlow 
Indus., Inc . v. Igloo Prods . Corp.. No. 396-CV-2688- 
P. 2002 WL 485698 (N.D.Tex. Mar. 28. 2002) . 
Because the district court did not commit error in 
granting Igloo's motion, for summary judgment, we 
affirm the judgment. 

• I 

The T93 patent covers picnic boxes. Independent 
claim 1 reads in pertinent part "[a] refrigerator/food 
warmer picnic box apparatus or the like comprising 
... means ... for selectively heating and cooling and 


circulating the' air in the food compartment picnic 
box ...." (emphasis added). Marlow filed an 
infringement action against Igloo in September 1996 
and cross-moved for partial summary judgment on 
September 29, 1997, claiming that, as a matter of 
law; several of the contested picnic boxes infringed 
the patent. 

In an opinion dated April 3, 1998, the district, court 
concluded, "it is obvious that the plain meaning of 
Claim 1 requires* that the picnic box be capable of 
both 'heating and cooling." ' Both parties moved the 
court to reconsider its April 3 order. On September 1, 
1998, the district court entered an order denying 
Marlow's. motion for reconsideration, but granting 
Igloo's motion in part by vacating its prior ruling that 
some of the accused picnic boxes literally infringed 
the '193 patent , concluding rather that none of the 
accused products literally infringed the patent. The 
court left open several issues regarding infringement 
under the doctrine of equivalents. 

In June 1998, Igloo requested the PTO to reexamine 
the T93 patent to consider prior art that was not 
previously considered. Marlow subsequently moved 
to stay further action in the district court until 
completion of the reexamination proceedings. Igloo’s 
request for the final reexamination brought to the 
examiner's, attention the pending infringement 
litigation in the district court between Marlow and 
Igloo, and included a copy of Marlow's brief in 
support of its September 29, 1997, motion for partial 
summary judgment. During the reexamination, 
Marlow -attempted to amend * the patent by adding 
claims .4 and 5. These claims included language that 
covers a picnic box, which "cools or heats" 
(independent claim 4) and which "only cools" (claim 
5, depending from claim 4). The examiner rejected 
these claims pursuant to 35 U.S.C. $ 305 , which 
prohibits expanding - the scope of the claimed 
invention during a reexamination. 

Marlow then attempted for a second time to amend 
the patent by adding claims 6 and 7. These claims, 
6oth depending from claim 1, included language 
covering a picnic box, which "heats and circulates 
only warm air" (claim 6) and which "cools and only 
circulates cooled air" (claim 7): The examiner again 
rejected these claims as an attempt to impermissibly 
broaden the scope of the original patent. Marlow 
appealed the examiner's. rejection of its claims, 
including the rejection of its four proposed 
amendments, to the Board of Patent Appeals and 
Interferences ("Board"). The Board affirmed the 
examiner's rejection of proposed claims 5-7. 
However, the Board reversed the examiner's rejection 


Copr, © West 2003 No Claim to Orig. U.S Govt. Works 





Slip Copy 

(Cite as: 2003 WL 21212626 (Fed.Cir.)) 


Page 2 


of claim 4 on the basis that it, like preexisting claim 
1, includes the ’’selectively heating and cooling” 
language and, thus, cannot be construed as enlarging 
the scope of the claimed invention. 

*2 In August 2001, Igloo moved for , summary 
judgment in the district court, in which the 
infringement action was pending, alleging that 
Marlow had committed inequitable conduct by 
failing to disclose to the examiner during the final; 
reexamination 1 of the ’193 patent the court’s prior 
. claim construction of that patent. The district court 
determined that Marlow had failed during the 
reexamination to provide the examiner with the 
court's April 3 and September 1, 1998 orders, that 
these orders were material to the reexamination 
proceeding, and that Marlow knew or should have 
known that a patent examiner would have found such 
information material. The district court also found 
that Marlow failed to submit to the examiner its 
motion for reconsideration of the court’s April 3 
^ order, but the court did not analyze Marlow's 
^"inequitable conduct with regard to its failure -to 
submit this document. Based upon these findings, the 
court concluded that Marlow engaged in inequitable 
W conduct before the PTO. The district court therefore 
uJ granted Igloo's motion for summary judgment and 
ftj declared all claims of the T 93 patent unenforceable. 

1 

Marlow filed a timely appeal and we have 
jurisdiction pursuant to 28 U.S.C. $ 1295(a)(TV . 

^ II 

iy 

We review the district court’s grant of summary 
^judgment de novo, with all justifiable factual 
'Q inferences being drawn in favor of the party opposing 
iM* the motion. See Anderson v. Liberty Lobby. Inc . 477 
U.S. 242, 255 (1986) . Summary judgment is 
appropriate \vhere there is no genuine issue of 
material fact and the moving party is entitled to 
judgment as a matter of law. See Fed.R.Civ.P. 56(c) . 
Under Anderson, whether a given factual dispute, 
requires submission to a jury must be guided by the 
substantive evidentiary standards that apply to the 
case. 477 U.S, at 255 . It is the substantive law's 
identification of which facts are critical and which 
: facts are irrelevant that governs whether a genuine 
issue of material fact exists. Id. at 247-48. 

It is well settled that patent applicants are required to 
prosecute patent applications "with candor, good 
faith, and honesty Molins PLC v Textron. Inc.. 48 
F,3d 1172. 1 178, 33 USPQ2d 1823. 1826 

(Fed.Cir.1995) . This duty likewise applies to 
reexamination proceedings. 37 C.F.R. $ 1.555 > 


(2002) . A breach of this duty can take ,several forms, 
including the failure to disclose material information. 
Matins, 48 F.3d at 1178, 33 USP02d at 1826 . 
Further, a breach of this duty, when coupled with an 
intent to deceive or mislead the PTO, constitutes 
inequitable conduct, which, when proven, renders the 
patent unenforceable. Id. at 1178, 33 USPQ2d at 
1827. 


To establish Marlow's inequitable conduct, Igloo 
must show by "clear and convincing evidence" that 
Marlow failed to disclose material information with 
intent to deceive the PTO. Kuwsdown Med 
Consultants, Ltd v. Hollister, fnc , 863 F,2d 867, 
872. 9 USPQ2d~ 1384,-1389 (Fed.Cir. 1988) : FMC 
' Carp v. Manitowoc Co, 835 F.2d 141.1, 1415. 5 
USPQ2d IT 12. 1115 (Fed.Cir. 1987) .- Once ’ the 
materiality of the information and Marlow’s intent to 
mislead have been established, the district court must 
"weigh them to determine whether the equities 
1 warrant a conclusion that ‘ inequitable conduct 
occurred." Molins. 48 F:3d at 1178. 33 USPQ2d at 
1827 . Moreover, when balanced against high 
materiality, . the showing of intent can be 
proportionally less. Brasseler. U.S.A . /. L.P. v. 
Stoker Sales Carp 267 F.3d 1370, 1381, 60 
USPQ2d 1482. 1488 (Fed.Cir.200U . 

*3 On appeal, Marlow maintains that the district 
-court erred, in granting summary judgment to Igloo 
because it raised genuine issues of material fact. 
According to * Marlow, the district court 
impermissibly weighed the evidence regarding its 
failure to disclose information to the PTO, the 
materiality of the allegedly withheld information, and 
Marlow's intent to deceive the PTO. Igloo counters 
that Marlow,has no additional evidence to offer that 
would warrant changing -the district court's 
determination or that would otherwise merit further 
proceedings. After drawing all justifiable inferences 
in favor of Marlow, we conclude that there are no 
genuine' issues of material fact with regard to 
Marlow ! s inequitable conduct and Igloo is entitled to 
judgment as a matter of law. 

A 

Marlow first argues that a genuine issue of material 
fact exists, with regard to* whether it withheld any 
information relating to the district court action from 
the. PTO during the final reexamination. In this 
regard, Marlow notes that it advised the examiner 
that the '193 patent was the subject of an 
infringement action pending before the district court, 
the examiner was provided with copies of the 
particular documents relating to those proceedings 
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which Igloo believed relevant to the final 
reexamination, and the entire record was made 
available to the examiner by Marlow’s and Igloo's 
disclosures. 

Igloo maintains that Marlow never once apprised the 
examiner of the substance of the district court's claim 
construction of the ’193 patent or even of the fact that 
the court had construed , the patent. Igloo specifically 
contends that the district court correctly found that 
Marlow failed to submit the three disputed 
documents to the examiner. 

The district court did. not err in concluding that there 
was no genuine issue of material fact with respect to 
Marlow's failure to submit copies of the disputed 
documents to the examiner during the final 
reexamination. In its responses to Igloo’s Requests 
for Admission Nos. 92-94, Marlow admitted that at 
the time of the issuance of the final reexamination, 
the file wrapper did not include copies of these 
documents. We reject Marlow’s argument that a 
genuine issue of material fact exists as to whether it 
withheld any information relating to the infringement 
W action from the PTO. Informing the examiner of the 
© pending infringement action is not commensurate 
m with bringing to the examiner’s attention the district 
fu court's prior, claim construction of the patent or, 
fft disclosing the court orders embodying this 
construction. See Rohm & Haas Co. v’. Crystal Chem . 
Co.. 122 F.2d 1556. 1572-73. 220 USPO 289. 302 
\ (Fed.Cir. 1983) (concluding that a presumption that 
an examiner was able to find, with his expertise and 
jjf adequate time, the critical data when he was 
hJ presented with a "mountain of largely irrelevant data"' 
UJ ignores the real world conditions under which 
^2 examiners work). Moreover, the only document from 
Li. the infringement litigation submitted to the examiner 
was Marlow's motion for partial summary judgment 
filed on September 25, 1997, which was included as 
an exhibit to Igloo's request for reexamination. This 
document, however, was filed in the district court 
more than six months prior to the court's initial 
construction of the '193 patent and, thus, had no 
bearing on the scope of the claims at issue during the 
reexamination proceedings. 

B 

*4 Marlow next argues that a genuine issue of 
material fact exists with regard to the materiality of 
the district court’s claim construction orders. 
"Materiality'is not limited to prior art but embraces 
any information that a reasonable examiner would be 
substantially likely to consider important in 'deciding 
whether to allow an application to issue as a patent." 


CFI. hit v FratiUin Corp,, 265 F.3d 1268. 

USPQ2d 1141. 1143 (Fed.Cir.2QQ1) (emphasis in 
original); 37 C.F.R. $ 1.56(b) (2002) . 

Marlow contends that in reaching its finding that its 
previous orders were material to the examiner’s final 
reexamination of the T93 patent , the district court 
erroneously assumed that: (1) the. construction of 
claim 1, and thus claim 4, applied by the Board was 
in conflict with' the district court’s construction of 
claim 1; and (2) Marlow was attempting during the 
reexamination to avoid the district* court's 
requirement that to infringe the ’193 patent an 
accused device had to be capable of both heating and 
cooling: According to Marlow^ it argued to the 
examiner that claim 1 could not require both 
"simultaneous" heating and cooling because that 
would be 1 physically impossible, which is not 
inconsistent with the district court's interpretation of 
the claim. 

Igloo responds that the district court correctly 
concluded that the disputed documents were material 
to the final reexamination because: (1) they bore 
directly on the scope of the claims that Marlow 
attempted to amend; and (2) Marlow's interpretation 
of the patent asserted before the examiner was 
inconsistent with the district court's construction of 
the patent and Marlow's acquiescence to that 
construction. 

The district court did’not ea in concluding that there 
was no genuine issue of material fact with respect to 
the materiality of the April 3 and September 1, 1998, 
orders to the final reexamination from the standpoint 
of a reasonable examiner reviewing Marlow’s 
proposed amendments. Faced with Marlow's attempts 
to amend claim language in the '193 patent , the 
examiner had to first construe the scope of the 
claims, including the specific language covering 
picnic boxes that are capable of both "heating and 
cooling," to determine whether the proposed "cools 
or .heats" language would impermissibly enlarge the 
scope of the patent. See 35 U.S.C. $ 305(al (20021 . 
In addition, the district court's two previous orders 
construing the T93 patent and concluding that picnic 
boxes that only cooled did not infringe the patent 
were binding on the examiner under the doctrine of 
issue preclusion. See In re Freeman. 30 F.3d 1459. 
1466-69, 31 USPQ2d 1444. 1448-51 (Fed.Cir. 19941 
(concluding that the Board was bound by the district 
court’s prior interpretation of the reissue claims under 
the doctrine of issue preclusion)..Thus, a reasonable 
examiner would have “been substantially likely to 
consider these two orders important in deciding 
whether to allow the amendments to issue. 
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*5 Moreover, contrary to Marlow's assertion, 
whether or not the Board, applying the same 
construction of claim 1 as the district court, found 
claim 4 equivalent in scope to claim 1 is irrelevant to 
.the materiality inquiry. This court has articulated the 
materiality criterion as follows: 

[T]he standard to be applied in determining 
whether a reference is "material" is not, whether the 
particular examiner of the application at issue 
considered the reference to be important; rather, it 
is that of a "reasonable examiner." Nor is a 
reference immaterial simply because the claims are 
eventually deemed by an examiner to be patentable 
thereover. 

Molins. 48 F.3d at 1179. 33 USPQ2d at 1828 
(citation omitted); Persemive Biosystems , Inc . v. 

- Pharmacia Biotech . fnc 225 F,3d 1315. 1322, 56 
USPQ2d 1001. 1006 (Fed.Cir.2Q00) (stating that a 
patent may be valid and yet be rendered 
1 unenforceable due to inequitable conduct). Thus, that 
the Board's interpretation of the '193 patent may have 
2 been consistent with the district court's previous 
construction does not eviscerate the materiality of the 
.^previous orders from the viewpoint of a reasonable 
Zl examiner in the first instance. Here, a reasonable 
’^ examiner reviewing Marlow's proposed amendments 
^ would have considered the district court's prior 
“jf construction of that patent important. 

y=, 

£■ c 

Tl 

fsk Lastly, Marlow argues that a genuine issue of 
fjj material fact exists with regard to Marlow's intent to 
^deceive the PTO. Intent to mislead does not require 
^direct evidence, and is typically inferred from the 
% facts. GFf. 265 F.3d at 1274. 60 USPQ2d at 1144 . 
r* Intent may be: inferred when a patent applicant knew, 
^or should have known, that withheld information 
could be material to the PTO's consideration of the 
patent application. Critikon , Inc, v. Becton Dickinson 
Vascular Access . Inc.. 120 F.3d 1253. 1256-57. 43 
USPQ2d 1666. 1668-69 (Fed.Cir. 1997k Brasseler. 
267 F.3d at 1375-76. 60 USPQ2d at 1484: Merck & 
Co; v. Danbury Pharmacal Inc .. 873 F .2d 1418. 
1422. 10USPQ2d 1682. 1686 (Fed.Cir. 19891 (stating 
that intent is most often proven by a showing of acts 
the natural consequences of which are presumably 
intended by the actor). 

Marlow argues that a factual dispute exists with 
regard to its I alleged intent to deceive the PTO. 
According to Marlow, the district court found intent 
by incorrectly assuming that claim 4 is broader than 
claim 1 and by disregarding the affidavit of Marlow's 
attorney denying an intent to deceive. 


Igloo argues that the district court correctly 
concluded that Marlow acted with intent to deceive 
the PTO. According to Igloo, Marlow knew, or 
should have known that the examiner would have 
considered the district court's claim construction of 
the '193 patent (specifically its holding that cool .only 
or heat only devices cannot infringe the 1 193 patent) 

- material to Marlow’s attempts to add claims directed 
to cool only or heat only devices. Igloo further 
contends that the affidavit of Marlow’s counsel does 
not create a genuine issue of fact as to. Marlow's 
intent because.it consists of mere denials of an intent 
to deceive. 

*6 The district court did not err in concluding that 
there was no genuine Issue of material fact with 
respect to Marlow's, intent to deceive the PTO by 
failing to submit the district court's prior orders 
construing the claims of the '193 patent when it 
proposed amended language . during the final 
reexamination. The same - attorney represented 
Marlow before.the district court in this case and 
before the PTO during the final reexamination 
proceedings. See Critikon. 120 F.3d at 1257. 43 
USPQ2d at 1669 (noting that the patent counsel who 
were,handling the reissue proceedings were keenly 
aware of the ongoing district court litigation and the 
issues involved prior to the resolution of the reissue 
proceedings). Yet, despite the district court's prior 
holding that a picnic box had to both heat and cool to 
-infringe the '193 patent . Marlow proposed claims 
using the disjunctive language of "cools or heats." 
See In re Freeman . 30 F,3d at 1465. 31 USPQ2d at 
1448 (stating that "given the interpretation of'the 
district court during the infringement litigation, it is 
clear that the amendments to the independent claims 
during reexamination attempted] an end run around 
the [district court’s]' interpretation"). .Under these 
circumstances and in light of the binding nature of 
the district court's prior claim construction, Marlow's 
failure to submit the April 3 and September 1, 1998, 
orders leads to a finding that Marlow intended to 
deceive the PTO. As the district court recognized 
when considering Igloo's inequitable conduct motion, 
Marlow "should have known that a patent examiner 
■ would have* found the two prior court orders 
considering the:, construction of the '193 patent 
material to. the reexamination. Indeed-, during the 
pendency of the reexamination. Igloo's counsel twice ' 
reminded Marlow by letter of its duty to disclose the 
district court's claim construction to the examiner. 
The only evidence Marlow offers to.negate a finding 
of an intent to deceive is an affidavit from its counsel 
denying such deceitful intent. However, a mere 
denial of an intent to deceive is not sufficient where a 
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patentee faces a high level of materiality and proof 
that it knows or should have known of that 
materiality. Critikon . 120 F.3d at 1257, 43 USPQ2d 
at 1669 (citing FMC Corp .. 835 F.2d at 1415. 5 
USPQ2d at 1116). 


CONCLUSION 

In sum, we conclude that viewing the evidence in the 
light most favorable to Marlow, there is no genuine 
issue of material fact as to the materiality of the 
district court's April 3 and September 1, 1998, orders 
to the final reexamination of the *193 patent and 
Marlow's intent to deceive the PTO. Furthermore, the 
district court did not abuse its discretion in holding 
the ’193 patent unenforceable. Accordingly, we 
affirm the district court's order granting summary 
judgment of invalidity to Igloo. 
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